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COMMENT 


N this issue appears Mr. Drury’s “The Three-Shift 
System in the Steel Industry,” and the discussion 
following its presentation at the December annual 
meeting. The reports of the various committees ap- 
pointed to study the application of scientific manage- 
ment to selling were published in Vol. V, No. 6, which 
was distributed at the meeting. Other papers pre- 
sented at the meeting—the important papers and dis- 
cussion on “Standardization of Product,” and the 
stimulating address of Professor Friday on “Risk—A 
Retarding Factor in Production”—will appear in suc- 
ceeding issues of the BuLteTin. Mr. Drury’s paper 
is given precedence for the reason that it is a sub- 
ject of great general interest and its early publication 
has been requested by many persons who have seen 


excerpts from and comments on it in the technical 
magazines. 


T is the report of a seeker after the facts, and it 
was fitting that it should first be presented for 
the critical consideration of the engineering profes- 
sion. The trustees of the Cabot Foundation, by which 
the funds for the investigation were provided, appre- 
ciated the requirements of an engineering investiga- 
tion, and made it possible for the investigator to have 
absolute freedom in his work and in the preparation 
of the report, and that the first report be made to the 
engineers. Mr. Drury brought to bear on the investi- 
gation a thorough training in economics and a grasp 
of scientific management—he is the author of a book 
on scientific management—and throughout his inves- 
tigation he had the counsel of Mr. Morris L. Cooke, 
a mechanical engineer of experience in the develop 
ment of scientific management in industrial plants and 
a student of public affairs. The author does not pre- 
sent the report as something final and conclusive, but 
the internal evidence of competence and impartiality 
will convince the reader that Mr. Drury has helped to 
take a big step forward in the consideration of an ad- 
ministrative and managerial problem of the greatest 
public importance. 


HE report of the address in the Jron Age (Dec. 

1920) is a model of competent reporting and 
the editorial comment in the same issue an example of 
reasonable appraisal. It says the author “has aimed to 
state fairly the position of manufacturers who con- 
tinue to work on the two-shift plan... . After reading 
his conclusions . . . an onlooker might even be moved 
to wonder on which side the propaganda was working, 
concerning which a charge was made at the meeting 
which Mr. Drury addressed! . . . Operating men in 
the industry will not hesitate to say that, with all the 
allowances he makes for the difficulties that must be 
overcome in putting steel plants on a three-shift basis, 
Mr. Drury’s report still takes too favorable a view of 
the results from the standpoint of cost to the company 
and of amount and quality of product. From the 
standpoint of working morale, of citizenship and of 
what is demanded by present-day standards in indus- 
try, the question of the continuance of the long day 
in the steel industry is getting more open-minded and 
reasoned consideration from manufacturers than it 
has ever had before. At no time have the conditions 
within and without the industry been more opportune 
for trying out the three-shift system and developing 
its best possibilities.” 


A 
Engineering Societies Building 
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THE THREE-SHIFT SYSTEM IN THE STEEL INDUSTRY’ 


BY 


HORACE B. DRURY? 


ABSTRACT 


At this time when many mills are laying off large 
numbers of men the question is being raised as to 
why any job need be 12 hours long. England has 
given up the 12-hour day in her steel industry, and so 
has France, Germany, Sweden, Italy, Belgium, Spain. 
There is no other large American industry which, like 
a steel plant, works the majority of its men 12 hours 
a day. 

The writer has recently visited practically all of 
the some 20 American steel plants which are now run- 
ning on three shifts. He has found that the men have 
been willing to make substantial concessions in daily 
wages im order to get the shorter hours. A 25 per 
cent increase in hourly rates is ample to compensate 
the men for a 4-hours’ loss of pay. To give all the 
men now on 12-hour work a 25 per cent increase in 
wages and cut down their day from 12 to 8 hours, 
would cost a maufacturer of pig iron at the most 
about 21 cents a ton. Pig iron sells for $40. If all 
the departments in a steel plant were to. be changed 
from two to three shifts, the increase in total cost for 
the finished rail, bar, or plate could not, on the aver- 
age, be more than about 3 per cent. 

But the increase in cost need not be nearly so great 
as these figures. By taking care, some manufacturers 
going on 8 hours have been able to reduce their force 
of men 10 per cent—some more. Others have found 
that the quality of their open-hearth steel has improved 
and that the expense for fuel and wear and tear on 
furnaces has been substantially reduced. Others have 
found that their rolling-mill output has pm up well 
toward 20 per cent, or even more. 

The steel industry is not one in which output can 
easily be increased, and during the imitial stages of 
three-shift operation most companies have had to 
stand some increase in labor cost but, taking it all in 
all, the manufacturers now operating on the shorter 
dey are practically a unit in saying that it means more 
satisfactory operations, and 1s better business. Many 
detailed problems have had to be worked out; but cer- 


tainly the experience of these 20 plants has shown that 
there is no outstanding obstacle to putting the steel 
industry on a three-shift day. 

Today conditions are more favorable for introduc- 
ing the three-shift system than they were at the time 
when most of the plants now employing it made the 
change. With labor as abundant as at present, the ex- 
pense of wage adjustments would unquestionably be 
less, and the increase in efficiency substantially greater, 
than was true in the case of the companies whose ex- 
perience is discussed in this report. 

If the present favorable opportunity is not seized, it 
is apt to mean greater expense when the steel industry 
does decide to go to three shifts, as it is almost cer- 
tain to do before the lapse of very many years. 


N order to appreciate properly the problem in- 
volved in putting the steel industry of the United 
States on a three-shift basis it is first necessary 

that we have some knowledge of the steel industry 
itself and in particular of the extent and character of 
the existing two-shift operation. 

It should not be necessary to speak before an au- 
dience of engineers of the importance to the country 
of the steel industry or of the manner in which prac- 
tically all the other manufacturing industries rest upon 
it. This is the age of steel. Nearly all machinery and 
a very large part of the country’s physical equipment 
along all lines is in this day constructed out of iron or 
steel. Not only is the steel industry in this special 
sense the foundation for all our productive activity, 


but it is in itself one of the country’s greatest indus- 


tries. Particularly, in the largeness of its physical 
equipment, steel stands out as a sort of super-indus- 


*An address delivered at a joint meeting of the Taylor So- 
ciety, the Metropolitan and Management Sections of the 
American Society of Mechanical Engineers and the New 
York Section of the American Institute of Electrical En- 
gineers, New York, Dec. 3, 1920. 

*Recently with the Industrial Relations Division of the 
United States Shipping Board; formerly of the Economics 
Department, Ohio State University ; Author of Scientific Man- 
agement (Longmans). 
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try; and likewise of overshadowing interest is the in- 
vestment factor. Yet the industry is also a large 
one from the standpoint of employees, who must num- 
ber altogether somewhere around five or six hundred 
thousand.’ 


I. EXTENT OF THE TWELVE-HOUR DAY?’ 


The actual percentage of steel industry employees 
who under the two-shift system have been employed 
12 hours a day has been variously estimated at from 
26% to 52 per cent. The truth of the matter would 
seem to be that, so far as concerns those continuous 
operation processes which make up the heart of the 
steei industry, such as the blast furnace, the open- 
hearth furnace, and most types of rolling mills, to- 
gether with the various auxiliary departments neces- 
sary to keep these processes going, and make a com- 
plete plant, the bulk of the employees work 12 hours. 
The proportion of 12-hour jobs in these places is not 
a full 100 per cent; for the reason that in many of 
the departments there is a certain amount of work, 
usually of a common labor or mechanical type, which 
can be concentrated in the daylight hours and is com- 
monly performed on a 10-hour basis. But all the 
shift men, all the men whose presence is essential to 
the carrying on of the processes, from the chemist 
and bosses down to the lowest helper—the technical 
graduate, the American-born roller, and the unskilled 
foreigner—all these, with very few exceptions work 
12 hours. Most likely the percentage of 12-hour 
workers for the whole plant—which we are assuming 
is entirely, or almost entirely, devoted to the more 
fundamental steel processes—will be considerably 
over 50 per cent,—in some cases two-thirds. 

But while fully one-half of the men in these plants 
or departments of plants which constitute the seat of 
the steel industry work 12 hours, the percentage of 
12-hour men taking the American steel industry as a 
whole would be considerably less than 50 per cent, 
for the reason that all around these blast furnaces, 
steel works, and rolling mills there is a fringe of 
work which is classified as a part of the steel indus- 
try but is not continuous process work, or for some 
other reason does not run on two shifts. In the case 
of the United States Steel Corporation, for instance, 
some 70,000 of the 260,000 men whom the company 
normally employs are not in manufacturing plants at 
all but are employed in coal mines, ore mines, or on 
railroads, ships, etc. Most of these men would not, in 


‘on three shifts. 
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all probability, work 12 hours. Likewise within steel 
manufacturing plants themselves, there are here and 
there departments which work on the more refined 
processes which follow the basic ones mentioned 
above, such as foundry departments, forge shops, ma- 
chine shops, and fabricating departments of various 
sorts, which often work shorter hours. In a sense we 
do not include this type of work in our minds when 
we speak of the steel industry, yet in all the statistics 
of the industry they would be so classified, and they 
help materially to reduce the percentage of 12-hour 
men. Finally there are a few branches of the iron and 
steel industry proper which have for many years been 
This is true of puddling furnaces’ 
for the making of wrought iron—not at present a 
very important branch of the industry—and of sheet 
and tin mills, hoop mills,* and perhaps some other 
special types of work where there is an excessive 
amount of manual labor. Sometimes also a plant will 
have its Bessemer converters or its coke works on a 
shorter day. Sometimes rolling mills are not run as 
a continuous process operation. 

But we are now enumerating the exceptional cases. 
All in all there are probably enough men engaged in 
the raw materials end, or in the finished product end, 
of the steel industry in positions where the work is 
less than 12 hours to bring down the percentage of 12- 


‘The Steel Corporation, which in normal times employs 
about 260,000 men, produces approximately 40 per cent of 
the country’s steel products (in 1918, 40 per cent of the pig 
iron, 44 per cent of the ingots, and 42 per cent of the rolled 
products). A first approximation to the number of men in 
the steel industry would therefore give about 650,000. This 
would not include steel foundries or many other lines of 
industry dealing with steel products. I have, however, hesi- 
tated to put the figure as high as 650,000 because the Steel 
Corporation, to a greater extent than the “independents,” has 
employees in transportation, coal mining, and other work re- 
moved from steel plants. An enumeration of the men actu- 
ally in steel plants, as they would be counted.in the census, 
would doubtless give a figure well below 500,000. Probably 
600,000 is a fair approximation for the number of men in 
the industry, as commercially organized in normal times. 


*The 12-hour day as used in this paper means a day which 
averages 12 hours. Sometimes men work 11 hours one week 
and 13 on the night shift the next; or even 10 or 10% hours 
one week and 14 or 13% the next. As indicated later in the 
text the shorter day-shift is often preferred “by the men. 


"We are not speaking here so much of puddling mills 
proper, which still work two shifts as a general rule; but 
rather of bushelling, which, differing from puddling in the 
narrower sense in that it uses scrap instead of pig iron, has 
largely displaced the former process, and appropriated the 
common name. Some puddling furnaces (in the old sense 
Fn. word) and most bushelling furnaces are on three 

ts. 

“According to several persons interested in the steel indus- 
trv, including the officers of one hoop mill visited. It is pos+ 
sible, however, that a wider survey of hoop mills might lead 
to a different conclusion. : 
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hour men for the entire industry to one-third, and if 
one makes the boundaries of the industry wide enough 
perhaps to nearer one-fourth. No exercise in per- 
centages can, however, alter the fact that in the great 
nucleus of the steel industry, where most of the men 
are employed, in the great plants where iron ore is 
made over into pig iron, pig iron into steel, and steel 
into various rolled shapes (excepting sheet), the body 
of the workmen are on duty 12 hours a day. Whether 
the 12-hour workers be considered as 50 per cent of 
300,000, or as 25 per cent of 600,000, makes not the 
slightest difference. Working in plants where for the 
most part they have constituted a majority of the 
workers, these men, who must number altogether 
about 150,000, have until recently had no alternative 
other than the 12-hour day, unless they would change 
their occupation. For them and for their families, 


_numbering perhaps a half or three-quarters of a mil- 


lion of people, the 12-hour day has become a fixed 
industrial habit, firmly intrenched in the traditions of 
the industry and in human lives and habits. 

It should be added that in the case of blast furnaces 
there is not only the 12-hour day but the 7-day week, 
and with the 7-day week there is associated one very 
objectionable feature, the 18-hour or 24-hour turn 
which comes to one-half the men whenever the day 
shift and the night shift exchange places. The 7-day 
week is also a common feature of open-hearth work, 
though some open-hearth furnaces operate only six 
and a half days a week, and some only six. Rolling 
mills rarely operate longer than six days a week.’ 


*The 7-day week has, however, been outlawed so far as 
concerns plants of the U. S. Steel Corporation. Blast furn- 
aces must, of course, operate seven days; but the Corpora- 
tion’has ruled that the individual men must take off one day 
in seven. By March, 1912, according to a report issued in 
that year by what was then the Bureau of Labor (Report on 
conditions of employment in the iron and steel industry, 
Sen. Doc. No. 110, 62 Congress, 1st Session, Vol. iii), the 
Steel Corporation had (excepting for a very few employees) 


- ~. eliminated 7-day labor in all but one of the Corporation’s 


plants. During the war, the rule against 7-day labor was 
admittedly not enforced. But Mr. Charles L. Close, Man- 
ager of the Corporation’s Bureau of Safety, Sanitation and 
Welfare, now states that the prohibition of the 7-day week, 


and the abolition of the long turn, is again being rigidly in- 


sisted on. He believes that it exists today in only very excep- 
tional cases. 


Among the “independents,” the 7-day week is, however, 
still a very widespread practice. As to whether the 7-day 


. week is an evil when the daily turn is reduced from 12 to 


8 hours, is a question which will not be taken up in this 
paper. Where the introduction of the three-shift system ends 
the long turn, and the day off would not (except rarely) 
come on Sunday, there are arguments for as well as against 
7-day work; it being possible, in fact, so to arrange the 
system as to give the workers a substantial percentage of their 
Sundays off, 
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II. REASONS FOR THE TWELVE-HOUR DAY 


When these facts regarding the large volume of 12- 
hour work in the steel industry first became a matter 
of general knowledge and discussion some ten years 
ago and then again last year, a great many people 
were surprised to learn that so large a group of men 
could have gone on all these years practically un- 
touched by the movement toward shorter hours. Asa 
matter of fact the development and continuance of 
the 12-hour day in the steel industry was the rather 
natural outcome of special conditions, an understand- 
ing of which must precede any intelligent approach to 
the problem of putting the steel industry on three 
shifts. 

There is of course no difficulty in explaining how 
the 12-hour day started. It was once the ordinary 
practice in all sorts of industries in England and in 
the United States.2 Nor is there any difficulty in 
explaining why the steel industry, in common with all 
other continuous process industries* should have ad- 
hered to a 12-hour day longer than those industries 
where all the work is done by one set of men. In 
“single-shift” industries, if we may use that term, the 
working day can be fixed at any convenient length. 
But in industries that run 24 hours, the men working 
shifts must work either 12 hours, 8 hours, or some 
other even fraction of 24. Now the jump from 12 
hours to 8 is a big one and it was quite natural that 
for a long time after many industries had reduced 
their hours from 12 to 11 or 10, the steel industry 
should continue to operate for 12; and the impossibil- 
ity of making any very gradual reduction of hours 
for shift workers is doubtless one of the reasons why 
the steel industry has until this day hesitated to make 
any change.* 3 

But although the awkwardness of the jump from | 
12 to 8 hours for many years kept most continuous 


"Cheyney (Industrial and Social History of England, p. 
249) declares that-“the actual working hours in the factories 
in the early part of the (nineteenth) century were from 
twelve and a half to fourteen.” f this country, Bogart 
(Economic History of the United States, p. 254) states that 
one of the aims of the labor movement of the thirties was 
to reduce the hours of labor to a day of from “six to six.” 

*Twenty-four-hour operation is absolutely essential for the 
blast furnace; it would be very wasteful to operate an open- 
hearth furnace in any other way (though the open-hearth 
furnace may be eased up on Sunday); and it is the custom— 
not quite always followed—to operate rolling mills continu- 
ously (closing down on Sunday). 

‘It is claimed that three-shift work was more common 
in the steel industry 25 years ago than in recent years, 
the introduction of less laborious methods of work having 
made possible a lengthening of the day. 
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process industries on a 12-hour schedule, for a num- 
ber of years past various such industries have been 
very rapidly switching over from two to three shifts. 
There must therefore be some special reason why this 
did not tend to take place in the steel industry; and to 
‘a review of such reasons we shall now turn. 

In the first place it is of the utmost importance to 
understand that most of the work in the steel indus- 
try is quite intermittent in character. In most plants 
one is told that a man does not work more than about 
6 or 7 hours on a 12-hour turn, and to one passing 
through the works this is just about the general im- 
pression conveyed. At one of the blast-furnace plants 
visited a measurement of the working time by effic- 
iency engineers showed that on the average the men 
were employed less than 50 per cent of the time. 
Much the same thing is true of open-hearth work, and 
in the case of rolling mills there are apt to be long 
waiting periods, or, especially in certain kinds of 
work, the men are apt to work in spells. So that in all 
these main branches of the industry, the work is in al- 
most all cases highly intermittent, and while the men 
are in the plant 12 hours, it is doubtful whether on 
ordinary days they are actually occupied as long a 
time as are the men in most 10-hour, and perhaps in 
some 8-hour plants. Eight hours of actual work 
would certainly be a liberal estimate for most steel 
industry 12-hour jobs. 

Nor during recent years has the work which the men 
perform when they are working usually been of a 
very heavy character. Once this was so. A good 
deal of heavy labor still remained at the time when 
Mr. Taylor did his celebrated work at Bethlehem. 
But nowadays one does not find the pig-iron handler, 
or anybody shoveling ore. The pig-casting machine, 
the open-hearth charging machine, not to mention the 
blast furnace skip hoist, the electric crane, and the 
mechanically operated rolling mills, have revolution- 
ized the industry. There is a good deal of cleaning- 
up work that is not pleasant while it goes on, and odd 
jobs of varying degrees of difficulty, hard and hot 


shoveling at times around the open-hearth furnace, . 


and severe labor on the hand-operated rolling mills. 
But for the most part the steel worker of today is 
simply moving levers, or watching and waiting while 
the heat and machinery do the work. There is still 
a large element of hazard, and in places a good deal 
of exposure to heat; but conditions for the most part 
are far from being of a shocking sort—especially 
when one has become used to the spectacular magni- 
tude of everything and realizes that the machinery 
does not rest on the men. 
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But, it may be asked, if steel industry work is so 
slack why do not the employers cut down the force, 
give everyone steady work and let the men go home 
at the end of 8 hours, or 10? I should not be sur- 
prised if the problem should eventually work itself 
out somewhat along those lines. But there is this very 
serious difficulty, that while the men may not be actu- 
ally working all the time a certain force of men is 
needed for emergencies. The work in a steel plant 
is irregular in its irregularity. Some days everything 
goes perfectly and the work is slight. Other days 
there is a lot of trouble and for hours all hands will 
be needed. Furthermore a part of the idle time, 
especially in the rolling mills, is due to waiting for 
ingots, or to time lost while changes are made in the 
rolls. The complete elimination of mishaps and badly 
balanced conditions, though highly desirable, would be 
unusually hard of attainment in an industry where 
the things to be correlated are as unwieldy as in the 
steel industry. So a condition has become general 
in which the managers choose to have on hand a fairly 
adequate number of men, working at an intensity 
which permits them to stay around for 12 hours. 

This is the management’s side. So far as the men 
are concerned, they have for the most part acquiesced 
in the 12-hour day because physically the manner of 
work was such that they could stand it, and financially 
they were receiving in exchange for spending their 
spare time in the works an additional hour’s pay for 


every extra hour worked. In view of the unusually. 
large number of hours worked per week it is possible 


that hourly wage rates may not always have been 


_ fixed as high in the steel industry as they would other- 


wise have been; so that it may be doubted whether the 
weekly earnings have always been increased by as 


much as the number of extra hours.' Even had the — 
steel workers felt that this was so, it is doubtful, how- 


‘Considering the increases in the wage rates of steel work- 
ers during and since the war it is doubtful, however, as to 
whether hourly rates in the steel industry are now low as 
compared with those in other industries. The nominal rate 
is perhaps low; but considering the fact that the men are 
paid time-and-a-half for all work over 8 hours (one-third 
of their day) the average hourly rate is raised to a respect- 
able figure. Thus of the 29 industries listed in Table I 
(See p. 10), the average earnings per hour worked were 
higher in the steel industry than in any other. That was 
at the beginning of 1919. Later there were substantial wage 
increases in many industries, while wages in the steel in- 
dustry remained on a level; also the figures for the stee] in- 
dustry must have included some skilled workers who earn 
extremely high op Nevertheless the lowest pay in the 
industry is not ba especially when the total earnings for 
the long hours are figured in. The lowest rate for unskilled 
labor which I came across this fall (as a result of more or 
less casual inquiries) was 46 cents an hour straight time and 
69 cents an hour overtime. While it is reported that lower 


» 
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‘ever, as to whether it would have changed very much 


the attitude of the majority of the workers toward the 
long day; for, as a matter of fact—and we come now 
to the main reason for the continuance in the steel 
industry of the 12-hour day—the steel industry has 
for many years recruited its workers from a class of 
men to whom this combination of long sluggish hours, 
with rather high weekly earnings, has had a peculiar 
charm; and that is the class of newly arrived foreign- 
born workers. | 

The typical steel worker,’ whose psychology has 
acquiesced in and in many ways encouraged the con- 
tinuance of the 12-hour day in the steel industry, is an 
unmarried man without a real home in this country 


whose one idea is to earn just as much money as 


possible and then go back to Europe. Or he may be 
married, but working to bring over his family. Men 
of this special type would sometimes be willing to 
work four extra hours for almost nothing. Outside is 
alien America; inside is the one environment to which 
they have become in a measure accustomed. Outside 


are the squalid streets and often wretched dwellings, | 


and nothing special to do except to dissipate the money 
that one is trying to save; inside are one’s fellow 


workmen and companions. 


In some of the plants lounging rooms are provided 
(usually a shanty, but a place where the men can con- 
gregate) ; and in some there are classes in English dur- 
ing the men’s leisure time. One smokes, talks, reads if 
he is able to or cares to. On the night shift everybody 
sleeps a part of the time, from the boss down— 
though it is not officially supposed to be this way— 
and there is a good deal of sleeping in the daytime. 
Sometimes the day shift is only 11 hours long, the 


rates than these were paid in some localities (mainly in east- 
ern Pennsylvania), well on towards half of the steel workers 
in the country appear to have been paid at precisely the 46 
and 69 cent rates. This means that the lowest-paid 12-hour 
man (except in plants which have been below standard) has 
received $6.44 a day, $193.20 for a 30-day month, and $2,318.40 
for a 360-day year. This may not be more than a man ought 
to earn, but it is certainly more than unskilled labor is paid 
in most industries. It seems evident, therefore, that the 
steel worker is actually paid high wages for his long hours. 
Since this paper was presented (December 3) slack work 
and falling prices have brought wage reductions in various 
sections of the steel industry, so that rates as low as 30 cents 
an hour are reported in at least one instance. (More com- 
monly, however, the new rate is 35 cents or 40 cents.) The 
time-and-a-half rate for overtime has also been abandoned in 
laces. Up to the present moment no general reduction has, 
, been reported for the industry’s largest employer. 


"In presenting the partially compensating features of the 
12-hour day in this paragraph and those which immediately 
follow, I do not wish to be understood as representing that 


the steel worker would actually choose the shop in prefer- 


ence to being at entire liberty outside. Here and there an 


Vol. VI, No. 1 


men feeling that if they are going to work at 6 P. M. 
anyway, they might as well go at 5, thus making a 
night shift of 13 hours but a day shift of only 11. 

In fact there has grown up among these foreigners, 
and among the Americans as well, a special mode of 
existence in which the shop rather than the home, or 
other outside institution, has become to a large ex- 
tent the center of living. Just as sailors have learned 
to spend their lives at sea, miners to spend much of 
theirs under ground, and traveling salesmen and en- 
gineers to spend much of theirs away from home, so 
the steel worker spends his life in the shop. And 
while to those of us in other callings this might seem 
like the last thing that we should want to do, to tie 
steel worker himself this special mode of life is some- 
times not without its attractions ; and—¢specially after 
he graduates into an office—it may become a sort of 
glorious thing. 

This, of course, is the idealistic side of the picture. 
Not all of the steel workers are of one mind as to the 
desirability of this manner of life. Nor is it all so rosy 
or satisfactory. But this picture is a true one to a 
very considerable extent, and keeping in mind always 
this great flood of foreigners whom love of money 
(or some other ambitious motive) has torn away 
from their old cultural attachments in Europe and 
brought across the sea, it helps to explain the often 
repeated statements of steel men that they would be 


individual whose hours have been cut down has been known 
to spend his extra time about the shop; but I should suspect 
that the number of such individuals has always been ex- 
tremely small. There would, however, appear to have been a 
substantial number of men who put relatively small stress on 
hours and very great stress on pay. Considerable groups of 
these would balk at a reduction in hours which meant even a 
few cents reduction in earnings, and very many, indeed, 
would object to a reduction in hours which deprived them 
pro rata of their earnings. The eagerness for the earnings 
which come with long hours has been strongest among the 
lower paid, partly because this group contains a larger por- 
tion of immigrants and partly because the lower paid group 


has more difficulty in attaining a desired standard of living. 


The situation has, however, been complicated by the fact that 
the turn positions which have the long hours are often higher 
and more desirable than the 10-hour positions and also by 
the payment of overtime rates for all work over 8 hours. In 
the latter part of this paper evidence will be referred to which 

s to show that with the growing Americanization of the 
omigner, the rise in earnings during the war, and the greater 
thought being given nowadays to the matter of hours, senti- 
ment among all classes has been turning against a 12-hour work 
day. I do not mean to contradict the findings of careful stu- 
dents of labor conditions who from studies made among the 
workers found that years ago many steel workers objected 
strongly to the 12-hour day; for naturally there would be 
many such. But circumstances, force of habit, and the con- 
trary wishes of other workers seem to have prevented any | 
hen mcm toward shorter hours from gaining substantial 
eadway, 
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glad to abolish the 12-hour day but the men are against 
it. 

It is possible, though not certain, that the steel in- 
dustry would have made greater progress towards get- 
ting away from the 12-hour day in spite of the situa- 
tion just described, had it not been for special cir- 


cumstances in which the industry has found itself for 
the last few years, the chief of which has been a 


shortage of labor. During the war, and then again 
during a period of many months beginning not so 
very long after the armistice, it was so difficult to 
get men as to constitute an important factor in keep- 
ing steel manufacturers who might otherwise have 
gone on three shifts from doing so. To some, the 
shortage of labor may seem altogether an excuse. We 
know that when a great demand comes on industry, 
for instance the war itself, it is somehow met. The 
labor is found somewhere. Ship building and the 
steel industry itself were greatly expanded during the 
war, in spite of a scarcity of labor. So it might be 
thought that had the law or some equally potent force 
required it, the three-shift system could have been 
introduced. Probably so. But that the sudden intro- 
duction of the three-shift system would have put the 
steel industry to a considerable hardship is evidenced 
by the fact that the shortage of labor even without 
going on three shifts was such as to make necessary 
unusual measures. Thus in the last year or two there 
has been a constant stream of Negro and in some 
places Mexican labor moving into the steel industry. 
It may be that in the end such a movement will not 
be a bad thing, but everyone acquainted with the 
movement of Negro labor to the north during the last 
year or two knows that for the time being it has raised 
a serious social and a serious industrial problem. In 
view of this situation as well as the effect which a 
more pronounced shortage of labor would have on 
wage rates, it is not surprising that the bigger steel 
manufacturers should have hung back from going to 
the three-shift system under the conditions of the last 
few years. Probably the shorter day would in the 
end widen the group of labor to which the steel in- 
dustry could appeal and in time be its own solution to 
the problem of labor shortage; but this would not pre- 
vent a difficult situation from arising at the outset. 
Besides the shortage of labor, the shortage of houses 


*But see again Note 1, p. 6. 
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in steel towns has presented another very serious ob- 
stacle. 

It seems probable that the very largeness of the steel 
companies may have been another impediment in the 
way of bringing about any innovation as regards 
hours. Great bodies move slowly, whereas in an in- 
dustry allowing more scope for individuality, some- 
one is more likely to venture on an experiment. 

A more important factor than the size of the com- 
panies, however, would seem to be the fact that the 
steel industry, more largely, perhaps, than any other 
industry in the country, has been free from the in- 
fluence of any sort of labor organization. Individually 
men in all walks of life are tempted to give up their 
leisure in order to earn a little more money and raise 
themselves and their families a little higher in the so- 
cial scale. But when men are organized in unions (or 
even shop committees) they come to feel that if they 
all agree to work a standard day of reasonable length 
all will be as well off relative to one another as be- © 
fore, and the larger measure of leisure will more than 
counterbalance the reduction in weekly earnings, if 
such there be. The unions are not always able to 
keep their individual members from striving for over- 
time and greater earnings at the expense of hours, 
but the union movement has unquestionably exercised 
a good deal of pressure towards the shorter day. | 

Now the steel industry has for the most part escaped 
the unions. There is only one bona fide union in 
the steel industry, the Amalgamated Association of 
Iron, Steel and Tin Workers, and except in a very 
few plants this union had up to the time of the strike 
confined itself almost altogether to puddling furnaces 
and sheet mills. A few isolated blast furnaces were 
organized some years ago and in 1911 put under the 
jurisdiction of the International Union of Mine, Mill, 
and Smelter Workers with headquarters in Denver, 
but the number of organized furnaces remained ex- 
ceedingly sgall. Last year a large proportion of the 
steel workers were for the first time in many years 
suddenly brought together into a union movement ; but 
after a serious strike, the movement almost completely 
broke up. 

That the long acquiescence of the steel workers in 
the 12-hour day bears some relationship to this lack 
of unionism would seem to be indicated by the fact 
that until recently almost all of the tendencies to- 
wards shorter hours in the steel industry have been 
in those very few branches, or in those almost in- 
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finitesimal areas, where labor organization did have 
its precarious foothold.’ 


III. REASONS IN FAVOR OF GOING FROM 
TWO SHIFTS TO THREE 


It is the primary purpose of this paper to recount 
the actual experience which steel manufacturers have 
had in introducing the three-shift system, rather than 
to make the discussion a mere debate regarding the 
abstract arguments in favor of three as against two 
shifts. But having, in the interest of a better under- 
standing of the problem, which the three-shift man- 
ufacturers have had to face, recounted with some 
care the reasons why the old two-shift system became 
so deeply imbedded in the traditions of the industry, 
it is only fair that some mention be made of those yet 
weightier reasons why in fairly recent times a great 
many steel men have come to feel that the days of the 
two-shift system are definitely numbered. 

First I wish to remove the impression which may 
have been created that the matter of health is not in- 
volved at all. While the general opinion of well in- 
formed steel men, even those who are much in favor 
of three shifts, is that the 12-hour day is not hard on 
the men physically, such a statement is probably only 


‘approximately correct. It is hard to believe that 12 


hours in a shop is as good for a man physically as 8 
hours in the shop and the balance outside. It seems 
possible that if we had health records as accurate as 
those which we shall later examine for the quality of 
open-hearth steel, we should find that 8 hovrs would 
keep a man in better health and increase his longevity 
in comparison with what would be the case under 12 
hours. 

But whatever may be the truth with regard to the 
12-hour day as it is ordinarily met with in the steel 
industry, all well-informed persons will agree that 
there are times and places when the long day does 
mean 12 hours of gruelling work. When something 
goes wrong on the inside of the blast furnace, when 
the open-hearth furnace needs constant attention dur- 
ing a long period of hours, then there can be no doubt 
but that the 12-hour day is a strain. Also the 12- 
hour day when joined with the 7-day week makes an 
especially vicious combination. It means that once 
every two weeks or so a man is on continuous duty 
for 18 or 24 hours, while only once during this two- 
weeks period does he get off for any longer period 
than 12 hours. The system is without a factor of 
safety, so that when emergencies compel a man to 
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work overtime, or stand the turn of some one else, 
strain at once sets in. The long hours also have the 
indirect effect of stimulating a man to excess when 
once in a while he does break over the traces and 
take a day or several days off. 

So it would probably be assuming a good deal to 
say that the 12-hour day is in no respects a strain 
on the health of steel workers. Yet the principal argu- 
ment against the two-shift system is not the physical 
argument. If men had bodies only, if they had no 
other purpose in life than to make money for them- 
selves and their employer, it would be doubtful as to 
just how strong an argument could be made against 
the 12-hour day. The true nature of the two-shift 
problem becomes apparent only when we begin to 
think of a steel worker as a man, stirred by the same 
impulses and having much the same out-of-shop inter- 
ests and obligations as have other working people and 
other citizens. It is not so much because of what goes 
on inside the shop as because of what a man misses 
outside that the steel workers in these later days are 
beginning to change their minds about the advantage 
of the 12-hour day; while many other persons, both 
outside and inside the steel industry, are becoming 
concerned over the same problem. 


*Puddling and sheet mills, the two partially organized de- 
partments, are the only branches of the steel industry where 
the three-shift system is at all general. True, the work in 
both these departments is so arduous that it has been demon- 
strated that the shorter day is more efficient; but the shorter 
day would probably also be more efficient—though not so 
much so—on the cold rolls (of sheet mills); but the cold- 
rolls department, which is not so well organized as the hot- 
rolls department, has not so generally had the shorter day. 
(It means that the day about the hot mills was first reduced 
to two shifts of less than 12 hours each, and that technical 
conditions favoring continuous production were a factor in 
favoring the introduction of three 8-hour shifts. The cold 
rolls are not operated strictly continuously, because of time 
required for grinding the surfaces of the rolls.) | 

One of the first of the more diversified steel plants to go 
on three shifts was the one steel plant which stands practic- 
ally alone as being organized throughout. Of the blast furn- 
aces now on three shifts a considerable number belong to 
that almost undiscoverable section of the blast-furnace in- 
dustry which is organized. The introduction of the three- 
shift system into open-hearth and rolling-mill work has 
largely taken place in establishments which have already had 
the three-shift system in sheet mills; so that there was, in 
some cases, an indirect connection between union organiza- 
tion and the extension of the three-shift system. In some 
other cases it is possible to trace a more or less direct con- 
nection between the three-shift system and union influence; 
and, where there is no union, employers going to three 
shifts have in a number of cases had shop councils. 

On the whole, however, the three-shift movement de- 
scribed in this paper has been an emplovers’ movement, aided 
considerably by sentiment already developed in favor of a 
shorter day, but in the main pushed through by the manage- 
ment. It has, of course, been highly important that the men 
understand and cooperate in making so great a change. 
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What sort of a home life, one hears it asked on all 
sides, can a man have who, including the time lost in 
coming and going, is on the job practically 13, hours 
every day? 
hours for sleep, and barely 2 hours a day are left for 
the duties and pleasures of family and community life. 
For a few years the ambitious, newly arrived immi- 
grant may seek such a life; and throughout life, the 
dull man, or the one-interest-in-life man, may run on 
contentedly on this schedule. But any indefinite con- 
tinuation of such a system for a block of several hun- 
dred thousand persons would simply mean the ac- 
centuation and continuance in American life of those 
lines of class and culture which immigration has already 
made too dangerous and deep. Who wants to have 
in America a class of men who do not know what to 
do with themselves unless they are under the orders 
of some one else? Is this the way to raise the gen- 
eral level of literacy and personal capacity, and build 
up in America a civilization in which we may take 
pride? The argument against the 12-hour day based 
on the proportion of a man’s time which it consumes 
is in short simply unanswerable both from the stand- 
point of individual freedom and development, and 
from the standpoint of national power and culture. 

I believe that it is very largely this humanitarian 
and national welfare aspect of the 12-hour day which 
is most in the minds of that large body of steel men 
who express themselves nowadays as opposed to the 
two-shift system. There is, however, another objec- 
tion to the 12-hour day which should appeal especially 
to the members of the Taylor Society, and to all those 
engineers who are interested in the more effective util- 
ization of human labor; and that is the fact that, so 
long as the steel jobs are on a 12-hour basis, the way 
is practically closed against the building up in the in- 
dustry of any substantially more efficient or responsi- 
ble labor force. Just how much more efficient labor 
can be on 8 hours than 12 and how much this greater 
efficiency is really worth in the steel industry, will not 
be apparent for a good many years. The whole lay- 
out of the industry and the spirit which pervades its 
functioning has necessarily grown up to fit the 12- 
hour day. The attitude of the workman, in feeling 
that he must hang back from work about half the 
time, the attitude of the foreman who feels that to get 
anything done at all he must drive, the lax moral tone 
which must pervade an industry where sleeping is 
tolerated, all these cannot but be reflected adversely 
in the attitude of the men towards waste, towards care 
of tools and equipment, towards responsibility for 


Add to this an hour for meals and 8 
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quality in the product, towards absenteeism, and to- 
wards the development in industry of the scientific 
spirit. None of these ill-favored children of long 
hours can be made to disappear in one year or five 
years. But from the standpoint of those forward- 
looking individuals who would study the efficiency of 
processes and men in the steel industry, with the idea 
of building constantly a better organization, it would 
seem that the very first thing to do would be to get 
the men away from the 12-hour day. Who will deny 
but that in the long run a brighter future is bound to 
lie before an industry which has learned that work is 
work, and has decided that long dull hours, and half- 
asleep workmen will no longer do? 

This, however, is looking beyond the present into 
the future. The decisive test as to whether the time 


_is at hand when the steel industry should or must go 


on a shorter day should be furnished by an exami .a- 
tion of hours in other industries more or less similar 
in nature. For if the entire country gets very far 
away from the 12-hour day, any man knows that there 
is small likelihood of one industry remaining perpetu- 
ally on a different basis. The tendency towards stand- 
ardization in the habits and ideas of people is too 
strong. For a generation or so rather strong differ- 
ences may survive. But eventually people want to 
live and work like other people. The steel workers of 
today are more affected by what goes on in other 
industries than formerly. What, therefore, taking the 
country as a whole, is the drift today in matters vi 
hours of labor? 

Table I shows the hours worked in a number of 
the country’s most important industries as compiled 
by the United States Bureau of Labor Statistics. 
This table, it will be observed, is not for the entire 
industry but is based on representative plants. It does 
not show the full extent of 12-hour work in the steel 
industry for the reason that the table shows not the 
hours of labor on any one day, but the average num- 
ber of hours per day for each man during a pay-roll 
period. Thus if during a given two-weeks period, a 
12-hour man worked only 6 days, or 72 hours alto- 
gether, his daily average would be 1/12 of 72 hours 
or 6 hours; and he would be classified not as a 12- 
hour, but as a 6-hour man. So the figure of 17 per 
cent is not to be taken as the proportion of 12-hour 
men in the industry. The figures are for the begin- 
ning of 1919 when work was so irregular in these steel 
plants, or labor turnover so high, that there were 
actually more men averaging less than 4 hours a day 
than there were over 12. Nevertheless, Table I does 


we 


Vol. V1, No. 1 


10 BULLETIN OF THE TAYLOR SOCIETY 


TABLE IL—NUMBER AND PER CENT OF MEN AVERAGING 12 HOURS OR MORE PER DAY IN 
SPECIFIED INDUSTRIES’ 


4 12-H M 
States | Total 12-Hour Men States Total em 
Industry Included| Men Industry Included; Men Per 
Number| Cent Number; Cent 
Per 
Iron and steel 15 31588 5497 | al7.4 || Cars 14 15606 25 2 
Chemicals 25 28478 2367 8.3 || Cigars 10 5223 2 4 
Paper and pulp 14 6379 444 7.9 || Clothing, men’s 9 9926 19 2 
Glass 9 | 11738 791 67 || Clothing, women’s 7 3127 0 0 
E 
173 lectrical machinery 8 4369 6 | 
Coal: Furniture 13 10615 35 3 
“Anthracite 1 16216 617 3.8 
Hosiery and | 
Underwear 15 2607 10 A 
Bituminous 18 40541 272 L 
Leather y 7920 59 7 
Foundries 28° | 15340 364 2.4 
Machine Shop: Logging 21 7330 42 6 
Machine tools 11 7817 40 5 
Lumber 22 18022 170 4 
Other machinery 27 14931 298 2.0 
Millwork 5154 13 | 3 
Rubber 9 15134 272 1.8 | 
Overalls 19 358 l 3 
Confectionery 19 4370 54 12 Pott 4 2142 0 0 
Automobiles 7 17812 98 6 i sin 7 3755 7 
Boxes, paper 10 1805 10 6 || Typewriters 10 8870 a 


*#As explained in text this figure does not show full extent of 12-hour work. In most steel plants the proportion would probably be over 50 
per cent. 

‘The figures upon which this table is based are taken from Table 5 of Bulletin No. 265 of the Bureau of Labor Statistics, Jndustrial Survey in 
Selected Industries in the United States, 1919. The arrangement has been altered to serve the purposes of this study, and the per cent figures added. 
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TABLE II. SOME ORGANIZED TRADES WHICH HAD BY 1919 GONE ON 8 HOURS* 


Asbestos workers Postal, and railroad postal clerks Quarrymen 

Boiler makers and iron shipbuilders | Carpenters and joiners Miners, Western Federation of 

Bridge and structural iron workers Lathers Typographical Union 

Cigar makers Painters, decorators and paper-hangers | Printing pressmen’s union 

Cutting die and cutter makers Tile layers and helpers _| Photo engravers’ union 

Firemen, International Brotherhood of | Hod carriers Powder and high explosive workers of 


America, united 


Stationary 
Roofers 
Paving cutters’ union 
Granite cutters 
Paper makers, international brother- 
Hatters Stone cutters hood of 


'Repert on the eight-hcours day or forty-eight hours week, prepared for Item I of the Agenda by the Organizing Committee of the International 
Labor Conference of the League of Nations, held in Washington, 1919, pp. 53, 54. , 


TABLE III. NUMBER OF MEN IN SEVERAL IMPORTANT INDUSTRIES WHO HAVE IN LAST FEW YEARS 
GONE ON 8 HOURS' 


Industry How brought about No. men affected 
Railroads Basic 8-hour day by Adamson Act. Now being made actual 432,000 
_ 8-hour day in practice. 

Ships Three-watch system established by agreement for sailors (in 125,000 

1919 on Atlantic, previously on Pacific); by law for of- 

ficers and firemen. 
Ship yards Labor adjustment board 134,000 
Anthracite coal mines Agreements 147,000 
Slaughtering and meat packing | Federal arbitration award 100,000 
Garment trades Collective agreements . 178,000 
Machine trades Agreements 116,000 
Government construction work yo, between Sec’y of War and Pres. Am Fed. of 108,000 

r. 
Lumber and saw mills, Pacific | Action of employers at Government’s suggestion 50,000 
coast 
Harness and saddlery industry | Executive order (applying to Government work) Agreements signed by 100 
manufacturers 

Newsprint paper industry War Labor Board : 19 establishments 


‘Report om the eight-hours or forty-eight hours week, pp. $5, 57. The writer has added the statement regarding ships, and part of the 
statement repens railroads. gshoremen are also on an eight-hour day, but employment is very ——~y so that the ab olan work less or 
more than eight hours. The extent of the eight-hour day in government employment is not adequately represented above or in Chart II. 
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measure about as authoritatively as anything one 
could find the relative prevalence of the 12-hour day 


in most of the country’s more important industries. 


It shows that the steel industry is the very last of all 
the industries in the United States in the matter of 
eliminating long hours. The chemical industry here 
ranks next to the steel industry, but as the table indi- 
cates, the chemical industry has in recent years made 
great strides towards changing from the two-shift to 
the three-shift system. The paper industry was once 
on two shifts, and still is in some localities; but most 
of the plants covered by this study evidently had gone 
to the shorter day. ‘The glass industry, which was 
once on two shifts, is now for the most part on shorter 
hours. In coal mining there are some pumpmen and 
others who work twelve hours; but the proportion of 
such persons in the whole industry evidently is small. 


As further illustration of the momentum of the 
movement towards shorter hours, Table II gives some 
of the organized trades which by 1919 had gone on 
eight hours; and Table III gives the number of men 
who in several important industries have in the last 
few years had their day reduced to as low as 8 hours.’ 
Of these industries railroading was one which not 
many years ago operated on long hours; but first the 
basic 8-hour day was introduced and now the actual 
8-hour day is rapidly coming in. Even on ships the 
three-watch system became universal for American 
ships in 1919, the only exceptions now being radio 
operators, and the sailors on the Great Lakes.’ 


In the face of what is no less than an overwhelming 
movement away from 12 hours, it would seem that 
no further proof should be needed of the desirability 
of the steel industry’s giving up the two-shift system ; 
but if doubt still exists, it should be dispelled by ob- 


"While the fact that many industries, especially in foreign 
countries, have gone to the 8-hour day is the strongest possi- 
ble evidence that the 12-hour day is out of date, it is im- 

rtant to bear in mind that the three-shift system is not in 
itself equivalent to the 8-hour day. Because of the necessity 
of dividing 24 by 2 or 3 (or 4), shift workers do in fact 
usually go to 8 hours. But there is nothing to prevent the 
men who have been working 10 hours from continuing to 
work 10 hours, or indeed to prevent a part of what has 
been shift work from being made over into 10-hour work. 
While some large plants have gone on an 8-hour day through- 
out, the more common practice has been to retain considerable 
10-hour work. In this paper, therefore, we shall not deal 
with the 8-hour question as such. But we shall assume that 
the introduction of the three-shift system means that shift 
workers will go to 8 hours, while men not on shifts will, as 
in the past, work a day of whatever length the general con- 
ditions and customs of industry, and the wishes of the men 
and management, makes desirable. It is the avoidance of 
the 12-hour day that is the important consideration, 
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serving what has been taking place in the steel indus- 
try itself in all of the world’s leading steel centers out- 
side of the United States. 

In Great Britain the movement towards three shifts 
was begun in blast furnaces as long ago as 23 years; 
and by ten years ago was so well under way as to be 
the rule in the steel and tin plate industry of Wales, 
and a common practice in the blast furnaces of the 
north of England*. The late war retarded the round- 
ing out of the three-shift system in England; but in 
March, 1919, those furnaces and other branches of 
the steel industry which had not already done so went 
over to three shifts; and today persons returned from 
England state that the three-shift system is the ac- 
cepted practice throughout the English steel industry 
and is working to the satisfaction of all concerned.‘ 


In Belgium an agreement was entered into between 
the employers and workers by which beginning with 
January 1, 1920, the 8-hour day was to be observed at 
blast furnaces. In France, a law of April 23, 1919, 
established the principle of the 8-hour day, leaving to 


_ public administrative regulations the fixing of the con- 


ditions under which the principle should be applied. 
Without waiting for such regulations to be issued, 
however, the French employers and employees in the 
metal industry, and a number of other industries, made 
their own agreement, to go into effect on June 1, 1919.° 
In Germany the law also limits the working day to 
8 hours, subject to such exceptions and conditions as 
may be defined by Decree or Administrative Order." 
In Sweden the 48-hour week is generally applied in 
iron works.* In Spain the 8-hour day was first adopted 
by agreement for iron and metal workers in a long 


"Lake shipping is for the most part a branch of, and con- 
trolled by, the steel industry. 


*See Report of Special Commission on Hours of Labor in 
Continuous Industry, presented to the Seventh Delegates 
Meeting of the International Association for Labor Leyisla- 
tion, Zurich, 1912. 


*As reported by Mr. Whiting Williams who spent the sum- 


mer of 1920 studying the English steel industry. See Mr. 
William’s discussion on a later page. 


"Report on the eight-hours day or forty-eight-hours week, 

epared for the International Labor Conference of the 
eon of Nations, held at Washington, 1919, pp. 66, 67, 90. 

‘Ibid., pp. 69-74, 99. 

"Tbid., pp. 5, 6. 


*Tbid., p. 85. 
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list of cities, and then, effective October 1, 1919, the 
8-hour day was established by Royal Decree as the 
general rule for all industries.’ In Italy there is an 
agreement limiting hours in the iron and steel industry 
to 8 hours a day.? Unless it be in the Orient there is, 
thefefore, no important seat of the steel industry pres- 
ent or prospective excepting the United States where 
the two-shift system has not already passed away. It is 
to be hoped that in this matter we do not try to hide 
behind the Chinese or Hindoos.’ 

Granting then that the elimination of the 12-hour 
day is essential to the higher development of American 
steel workers, and that the country and world at large 
have come to think of 12 hours as too long a day’s 
work, it is obvious that whether or not the shorter day 
can be made of direct profit to the industry, it would 
be courting trouble for the industry to persist indefi- 
nitely in maintaining a system which the public gen- 
erally condemns. The attitude of the public, even that 
part which is friendly to the steel industry, is well il- 
lustrated by the language in which the Senate Com- 
mittee, which investigated and denounced the steel 
strike, used in speaking of the 12-hour day :* 


“It is true that some of the workers testified that they 
wanted to work longer in order to get increased compensa- 
tion, but most of them seemed anxious for an eight-hour day 
with a living wage. The policy of working men Io and 12 
hours per day in the steel mills is, it seems to the committee, 
an unwise and un-American policy. There are many hun- 
dreds of thousands of employees in the steel mills, a consider- 
able portion who cannot read, speak, or write the English 
language. It is claimed by the Steel Co. that a very large 
proportion of those who are out on the strike are foreigners, 
which is defined in the evidence to be non-English-speaking 

people. The testimony sustains this contention. 

he 8-hour day is involved in the solution of this ques- 
tion. These non-English-speaking aliens must be American- 
ized and must learn our language, so the question of a rea- 
sonable working day is involved in the question of American- 
ization. Men cannot work 10 hours and 12 hours per day and 
attend classes at night school. . . . An 8-hour day with a liv- 
ing wage that will enable men te support their families and 
bring up their children according to the standards of Ameri- 
can life ought to be a cardinal part of our industrial poli 
and the sooner the principle is recognized the better it will 
be for the entire country.” 


‘Tbid., pp. 82, 103. 


*Ibid., p. 81. 

*I have no information regarding China and India, so that 
this allusion is only to the possibility of standards — 
ing there that are akin to those ag prevailin =e 
United States. As regards Japan, I am indebte he Mr. 
Hiroshi Iwata of the Mitsubishi Steel Co for the information 
that the three-shift, 8-hour day system has been adopted in 
his company’s blast furnaces, open-hearth furnaces, rolling 
mills, coal mines, etc. He says that the tendency in Japan 
is all in the direction of the speedy adoption of shorter 
hours. He gives the impression that the three-shift system 


is the prevailing tendency in the Japanese steel industry. 
*Report o 
industries, 


the Committee investigating the strike in steel 
. Doc. No. 289, 66 Congress, 1st Session, p. 15. 
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Now a Senate and Congress that feels that way 
about the 12-hour day would be as likely as not to 
pass a law prohibiting it altogether if it was evident 
that the industry itself would make no move in that 
direction. Things as bad as that have happened, as 
in the case of the Adamson Act. And if there were 
no law passed and the 12-hour day still continued, 
then it seems almost certain that the industry would 
simply be adding so much fuel under the boilers of 
some future steel strike, or series of strikes. In spite 
of the apparent willingness and desire of many men 
to earn 12 hours’ pay, there can be little question but 
that it was the 12-hour day which more than anything 
else supplied the popular motive power back of the 
1919 strike. And the strike was a serious one for 
the steel industry. There might have been a strike 
had there been no 12-hour day; and, conversely, the 
ending of the 12-hour day will not completely solve 
all the steel industry’s labor problems. But to con- 
tinue the 12-hour system in the face of the general 
drift towards shorter hours already referred to would - 
simply be to plant dynamite. Then—whether or not 
there is a law passed, or a strike—the fact is that with 
the passing of the old type of immigrant and the 
general movement towards shorter hours which is 
even stronger in Europe than in the United States, 
the steel industry will not long be able to get an ade- 
quate labor supply unless it introduces a working day 
which will be more attractive to working people. 
Even if the men could be obtained the sentiment is 
becoming sueh that employees would be smarting 
under a sense of oppression formerly not very much 
felt; so that the efficiency of the 12-hour day, prob- 
ably never very high, would seriously suffer. In a 
word, the steel industry seems to be face to face with 
the inevitable. The change is coming; and the chief 
question is not whether it will come, but in what man- 
ner is it to be brought about? How will it work? 
How much will it cost? Is it possible to bring the 


change about so that instead of its being a financial 


loss, it will be a gain? It was in order to obtain light 
on the answers to these questions that during the last 
three months I have visited practically all of some 20 
steel plants, which, seeing how things were going, 
have already changed from two to three shifts. And 
it is the results of the experiences of these companies 
which I propose first to illustrate, and then to sum- 


marize. 


ordered a change 
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IV. DETAILED EXPERIENCES OF FIVE 
PLANTS WHICH HAVE INTRODUCED 
THE THREE-SHIFT SYSTEM 


Chart I shows the three-shift plants. Probably 
there are other plants on three shifts. Before this 
study was started there was no exhaustive list of 
three-shift plants, and the people in the plants them- 
selves usually knew of only one or two other plants 
which had gone on three shifts. So the method of 
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on three shifts with success for some months pre- 
ceding the steel strike. Some five of the plants listed 
above have steel works and rolling mills as well as 
blast furnaces, and these departments are also on three 
shifts. 


The following plants, which have no blast furnaces, 


operate open-hearth furnaces and rolling mills on 
three shifts: The Kansas City Bolt and Nut Company, 
Kansas City, Mo.; The National Enameling & Stamp- 


Lowa 


S.Da. 


Neb. 


Kan. 


CHART I, 


discovering the plants was largely accidental, and al- 
most up to the end of the study new plants were being 
found. 

Taking first blast furnaces, the following plants are 
working blast furnaces on three shifts: The Colorado 
Fuel & Iron Company, at Pueblo; The Inland Steel 
Company’, at Indiana Harbor, near Chicago; The In- 
ternational Harvester Company, at South Chicago; 
The Ford Motor Company’s Rouge River Plant, at 
Detroit; The McKinney Steel Company, at Cleveland; 
The Upson Nut Company, Cleveland; The Adrian 
Furnace, Dubois, Pa.; the Punxsutawney Furnace at 
Punxsutawney, Pa.; and a furnace or furnaces at 
Josephine, Pa. This list does not include any plants 
for California, as I went no further west than Col- 
orado, but it is said that the steel industry of Cali- 
fornia is on three shifts. The Iroquois Iron Works, 
a plant of the Steel and Tube Company of America, 
with several stacks located at Chicago, also operated 


sented, the Inland Steel Company 
rom three to two shifts. On the 
other hand, a number of plants which were running on two 
shifts at the time this paper was prepared are now operating 
in whole or in part on three shifts, apparently as a more or 
less temporary device for relieving unemployment. 


*The American Rolling Mill Company has also blast furn- 
aces at Columbus, but these are not on three shifts, 


*Since this paper was 


ing Company, Granite City, Ill.; the Andrews Steel 
Company, Newport, Ky.; The American Rolling Mill 
Company, Middletown, Ohio?; The Trumbull Steel 
Company, Warren, Ohio; The West Penn Steel Com- 
pany, Brackenridge, Pa.; Follansbee Bros., Follans- 
bee, West Virginia. | 

The following plants, having open-hearth furnaces, 
but no rolling mills, are on three shifts: The Com- 
monwealth Steel Company, St. Louis (works in 
Granite City, Ill.); The Dusquesne Steel Foundry, 
Coraopolis, Pa. 

The Allegheny Steel Company, Brackenridge, Pa., 
has its open hearth furnaces but not its rolling mills 
on three shifts (aside from sheet mills). The Hoosier 
Rolling Mill Company, a concern having a rolling 
mill at Terre Haute, operates on three shifts. 

In this list of three-shift plants no account has — 
been taken of plants which have only sheet or hoop 
mills on three shifts, as that is the common practice 
everywhere, and no account has been taken of plants 
which have some isolated department on three shifts 
as is sometimes true of a blooming mill or Bessemer 
converter. 

All these plants taken together make up only a 
fraction of the steel industry, but they are more than 
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a drop in the bucket; they are widely scattered, they 
are in all branches of the steel industry, and they 
are names that are respected. In outlining their ex- 
perience with the three-shift system, we shall first 
consider in some detail the experiences of four or five, 
and then summarize in a more systematic form the 


combined experience of the twenty. 


1. Tue CoMMONWEALTH STEEL COMPANY 
We shall speak first of the Commonwealth Steel 
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Company, because the company is well known, because 
it was the first of any of the companies mentioned to 
go on three shifts,’ and because we are indebted to a 
scientific study made by Mr. R, A. Bull, at the time 
production manager of the company, and later presi- 
dent of the American Foundrymen’s Association, for 
some of the most exact data that has been collected 
on the relative efficiency of “two-shift and three- 


shift work. 


TABLE IV. COMPARATIVE EFFICIENCY TWO-SHIFT AND THREE-SHIFT SYSTEMS 
OPEN-HEARTH WORK’ 
(Commonwealth Steel Company) 


General results: 
Extra pig iron charged 
Fuel oil consumed per heat 
per ton of metal charged 
Longest intervals between reversal of burners 
Cracked castings 
Chemical tests: 
Maximum phosphorus 
sulphur 


Average carbon 


phosphorus 


sulphur 
manganese 
silicon 
Physical tests: 
Minimum vield point per sq. in. 


tensil strength per sq. in. 
elongation in 2 in. 
reduction of area 
Average yield point per sq. in. 
“ _ tensil strength per sq. in. 
elongation in 2 in. 


“ reduction of area 


12-Hour 8-Hour 

Shift Shift 
(pounds) 556 424 
(gallons) 1275 1138 
(gallons) 55 49 
(minutes) 28 26.7 
(per cent) 0.49 0.37 
(per cent) 0.022 0.018 
(per cent) 0.025 0.025 
(per cent) correct correct 
(per cent) 0.01! 0.01! 
(per cent) 0.022 0.022 
(points under) 2 correct 
(points over) correct 
(per cent under) 2.5 (over) 7.7 
(per cent under) 4.7 1.4 
(points under) 5 3 
(points under) 8.3 7.6 
(per cent) 13.0 15.5 
(per cent over) 5-9 5.8 
(points over) 4.6 41 
(points over) 79 72 


Mr. Bull included the material upon which this chart is based in an address delivered in 1912 before the American Foundrymen’s Association. 
It was printed in the Transactions, and reprinted in technical journals, including the Engineering Magazine for January, 1913. 


*Since reading this paper I have been advised that the ton- 
nage men employed on two rod mills, a billet mill, and one or 
more converters of the Joliet works of the Illinois Steel Com- 
pany went on three shifts in 1898. There was no added cost 
to the company and for a time the men could not make over 


laborers’ pay. But they stuck to their project, improvements 
added by the company increased the supply of metal, and 
eventually production rose considerably. The men are well 
satisfied with the arrangement, and believe that the manage- 
ment is also. 
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The business of the Commonwealth Steel Company 
is the making of steel castings. As foundry work is 
rarely carried on as a continuous operation,’ the only 
department of this company with which we need con- 
cern ourselves is the open-hearth department, which 
contains 4 open-hearth furnaces—though some men- 
tion will be made of the boiler room. The Common- 
wealth Steel Company put its open-hearth department 
and boiler room on three shifts in 1911. Table IV 
shows the results of making the change from two to 
three shifts on the labor efficiency of steel making, in 
particular as regards the quality of the product, the 
conservation of fuel and materials, and the efficiency 
with which the furnaces were regulated. The figures 
upon which this chart is based were obtained by Mr. 
Bull by the use of very accurate instruments and 
tests, and it happened that the study was made under 
conditions which were unusually favorable for keep- 
ing the efficiencies due to the shorter day distinct from 
those due to other influences. 

Most of the open-hearth furnaces now on three 
shifts have made the change during the last year or 
two when labor efficiency has been a most variable 
quantity, due to such disturbing factors as the short- 
age of labor, the steel strike, and the general demoral-’ 
ization of operation which accompanied the railroad 
strike. But at the time when the Commonwealth Steel 
Company made its change there was no wage dispute 
existing or pending in the Commonwealth plant, or ap- 
parently in neighboring plants. There had been no 
demand for three shifts on the part of the men; in 
making the change no inducement was offered by the 
company for the performance of better work; in 
fact the men did not know that these records were 
being compiled. Any gain in efficiency shown in the 
table was, therefore, due almost entirely to the auto- 
matic increase in the quality of work which takes 
place when men work 8 hours instead of 12. In order 
the more completely to shut out all disturbing factors, 
Mr. Bull limited his study to the four weeks imme- 
diately preceding and the four weeks immediately fol- 
lowing the change in shift systems, because in this 
period no change was made in other conditions about 
the plant. | 

By this time those in the audience who are steel men 
will have observed the nature and amount of the im- 
provement during the later period when the three 
~ *The Commonwealth Steel’ Company tried the three-shift 
system in their foundry, but found that the large amount of 
cleaning-up necessary about a foundry made continuous oper- 


ation undesirable. So they now operate the foundry on two 
shifts of 8 hours each. : 
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shift system was in operation. Per cents or points 
“under” and “over” mean under or over the desired 
standard, a “point” being one per cent, except in 
cases of analysis, where it is one-hundreth of one 
per cent. Those of us who are not steel foundry ex- 
perts will have to take Mr. Bull’s word for it that on 
examining these figures the management of the Com- 
monwealth Steel Company were greatly gratified to 
find that on all the essential points the figures showed 
an improvement. 

It was not to be expected, of course, that anything 
like the full benefits of the shorter hours would be 
realized at the very start, particularly in advance of 
any special effort to get better efficiency. Mr. Bull 
found that on those points where it was possible and 
fair to extend the comparison another four weeks, the 
second four weeks of three-shift operation showed a 
marked gain over the first. Thus in the amount of 
extra pig iron charged, the weight before the change - 
in shifts was 556 pounds; the first four weeks after 
the change it was 424 pounds; and the second four 
weeks 137 pounds. 

Mr. Bull’s figures deal chiefly with the quality of 
the product. With Mr. C. M. Cooke, the present 
open-hearth superintendent of the Commonwealth 
plant, a man of wide experience in open-hearth work, 
not only in the Commonwealth plant but in twelve- 
hour plants in many places—with Mr. Cooke I took 
up the question as to the way in which the men re- 
garded the three-shift system and also its effect on 
open-hearth output. Mr. Cooke testified that when 
once the men get accustomed to the three-shift sys- 
tem they are very much in favor of it and will not go 
back to two shifts even though tempted by much larger 
wages. The 12-hour day keeps a man away from his 
home and family too long. Also on the matter of out- 
put, Mr. Cooke testified that while the Commonwealth 
plant had been on three-shifts since before he went 
with them, he felt sure, as a result of his experience 
with both methods of operation, that thé output of an 
open-hearth furnace could be increased 10 per cent 
within six months of going on three-shift operation. 
One has to go about it in the right way, however. 
The men tend, on three shift operation, to run along 
in much the same manner of working as under two- 
shift operation, talking, reading the newspaper, sleep- 
ing, and in general conducting themselves much as they 


_ would at home. As long as all this is allowed the re- 


sults will not be radically different from what they 
were before. But by putting an end to these habits 
and developing in the plant a condition of alertness 
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during the 8 hours while the men are on duty, great 


changes can be accomplished. 


Many of the steel men, with whom I have talked, 
both in two-shift and three-shift plants, have main- 
tained that there is no way of labor’s increasing the 
This would be 
true, of course, if the furnace were actually running 
But Mr. 
Cook’s observation is that the furnaces in 12-hour 
plants do not really do this. Charging is one opera- 


output of an open-hearth furnace. 


at maximum capacity under two shifts. 
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there is a saving of materials, of wear and tear on the 
furnaces, and a prolongation of the life of the -furn- 
aces. 

In going from two to three shifts the Common- 
wealth Steel Company increased the hourly wage rates 
paid in its open-hearth department by from 16 to 22 
per cent. 

In the boiler room it was found possible slightly to 
reduce the number of men on duty at any one time, so 
that the total wage cost per 24 hours was a few cents 


TABLE V. COMPARATIVE EFFICIENCY TWO-SHIFT AND THREE-SHIFT SYSTEMS BOILER ROOM' 
(Commonwealth Steel Company) 


Steam pressure 


No. of times when steam pressure fell below 110 pounds 


Manning 

No. of head firemen required for 24-hour da 

“ secondfiremen “ 


“ “© coal passers 
Total no. of men required for 24-hour day 


Total man-hours per 24-hour day 


Increases in hourly wage rates 
Firemen 
Coal passers 


Labor cost per 24-hour day 


*The facts on which this chart is based were also published by Mr. 


12-hour shift 8-hour shift 
77 42 
9 3 
I ° 
2 3 
3 3 
3 4 
8 10 
96 80 
19% 
14%, 
$19.50 $19.12 


Bull along with the figures quoted in Chart V. 


tion which can proceed rapidly or slowly; also in the 
melting process it is possible for the men through 
negligence or willfulness to cause the process to take 
longer than it should. So there is a possibility of 
soffie increase in output if the management, taking 
advantage of the shorter day, develops among the men 
a more effective spirit of cooperation. After about 
nine years of three-shift management, the Common- 
wealth Steel Company now has an open-hearth de- 
partment in which the men are constantly on their 
toes, by day and by night, watching the furnaces so 
carefully that the heats are obtained on schedule. Not 
only is output better, larger, and more regular, but 


lower on three shifts than it had been on two, after 
allowing for advances in hourly rates of 14 and 19 
per cent. Table V shows the way in which this 
worked out, and also the improvement in the evenness 
of steam pressure. 


2. THe NATIONAL ENAMELING & STAMPING 
CoMPANY 


Located in the same city with the works of the 
Commonwealth Steel Company is another three-shift 
plant which includes not only open-hearth furnaces— 
ten in number—but bar, plate, and sheet mills. The 


| 
. 
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National Enameling & Stamping Company, which 
manufactures at its Granite City works the steel re- 
quired by its chain of enameling factories (as well as 
steel for the general market) began to go on three 
shifts not many years after the Commonwealth Steel 
Company, but unlike its neighbor, made the change 
gradually, department by department, because the men 
had asked for it. The National Enameling & Stamp- 
ing Company is one concern in the steel industry 
which for many years has dealt with a labor union not 


~ 
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for the open-hearth work due to the change in the 
shift system was about 6 per cent. The output of the 
open-hearth furnaces has been increased 10 per cent 
per furnace during these 6 years. The company does 
not, however, attribute this 10 per cent increase in 
output to the shorter shift, as other efforts were be- 
ing made to increase output at the same time. They 
think it possible, however, that so large an increase 
in tonnage would not have been obtained had the men 
not been on the shorter hours. 


TABLE VI. DEPARTMENTS IN A STEEL PLANT, AND HOURS WORKED IN EACH, UNDER THREE-SHIFT 
SYSTEM 
(National Enameling & Stamping Co.) 


Department 8-Hour Men 1o-Hour Men 12-Hour Men 
Tin and Sheet Mills 872 83 134* 
: Finishing Department 124 193 52 

Open-hearth Department 151 II 

Universal Mill 129 47 6 
Plate Mill 55 51 ‘a. 
Mechanical Department 234 12 7 
Boiler house 69 

General 6 102 6 

Total (2350) 1640 499 211 


*One department not on three shifts. 


only in one but in practically all departments. The 
change in shift systems was in each case arranged in 
the course of the annual negotiations with the union. 
The basis of wage adjustment upon which the men 
voted to go on three shifts will therefore be of in- 
terest. 

Table VI shows the various departments with the 
number of men in each department working 8 hours, 
10 hours, and 12 hours, as things are arranged this 
year. It will be observed that the shift men are on 8 
hours but that the day workers are on 10, with a few 
odd men who are working 12. The sheet mills, and 
most of the 8-hour men in the finishing department, 
have been on 8 hours from the time the company was 
started. The first departments to make the change 
from two to three shifts were the open-hearth depart- 
ment and the universal mill, both of which made the 
change six years ago. The wage adjustment upon 
which the open-hearth men went on the shorter day 
was an increase in hourly rates of 12% per cent. The 
company figures that the net increase in labor cost 


In the case of the universal mill, the change from 
two to three shifts was made without any increase in 
labor cost. This was because there was a substantial 
increase in output, the output now being 25 per cent 
larger than it was 6 years ago. Not quite all of the 
increase in output is due to the change from two to 
three shifts; but the company estimates that at least 
20 per cent increase in output is due to the shorter 
day. I might add here that I have come across quite 
a number of plants where output on rolling mills has 
been increased in just about this percentage, due, the 
managements say, very largely, to the change to the 
shorter shift. 

The plate mill was put on an 8-hour day one year 
ago, that is, where it had before run two 10-hour 
shifts it was arranged to do the work in two 8-hour 
shifts. About the same production was obtained in 
8 as in 10 hours, not because the men worked faster, 
but because the limited shearing capacity had kept 
down the amount of work which could be turned out 
on the 10-hour shift. When the shift was reduced to 
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8 hours the work was not held back in this way. 

In the mechanical department less than half of the 
men were ever on 12 hours; but those that were (with 
a few exceptions) were changed from 12 to 8 hours 
three years ago. There was an increase in cost, but 
the figures are not obtainable. In the boiler house the 
increase in labor cost was 10 per cent. This is the 
only department in the case of which the company 
does not feel satisfied with the change to three shifts, 
this being because the company feels that the men are 
here disappointed over the reduction in daily earnings 
which the change involved. 

In making the change to three shifts, the National 
Enameling & Stamping Company always increased the 
number of men 50 per cent, excepting a very slightly 
smaller increase in the boiler house. The company 
believes that there are noticeably less accidents among 
men working 8 hours than améng men working 12 
hours, and the general impression of the management 
is that the health of employees is better while working 
8-hour shifts than while working 12-hour shifts. 


3. THE Cotorapo & Iron ComMPANy 


Our next illustration will be a large steel company 
which went on three shifts rather unexpectedly just 
two years ago, and then found out, somewhat to their 
surprise, that, in their special circumstances, the 
three-shift system was a financial saving to the com- 
pany, as well as a satisfaction to their employees. The 
Colorado Fuel & Iron Company has a steel plant at 
Pueblo, Colorado, having 6 blast furnace stacks, 15 
open-hearth furnaces, a Bessemer converter, and a 
variety of mills for rolling blooms, rails, rods, etc., 
as well as departments for making wire, various wire 
products, bolts, etc. There are about 6,200 employees. 

Under their industrial representation plan the Col- 
orado Fuel & Iron Company has an agreement with 
its employees by which it pays the same wages as 
are paid in the east. When, therefore, it was learned 
in October, 1918, that the Steel Corporation was to 
introduce the basic 8-hour day, the company promptly 


"The change was not as difficult for the men and their 
families financially as might appear; for their hourly rates 
did in fact advance 1o per cent at this time; also, simul- 
taneously with the change from the 12 to the 8-hour day. 


many of the men went (at their own request) from the 6 
to the 7-day week. So actual earnings did not drop so greatly 
from the previous level; though compared with what the 
men would have earned had they accepted the offer of the 
basic 8-hour day, the sacrifice was substantial. 
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called its men together in a series of meetings for the 


purpose of working out methods for putting the basic 
8-hour day into effect. The basic 8-hour day did 
not, of course, contemplate any reduction in hours, 
but was simply a wage advance, by which the men 
were paid time-and-a-half for all work over 8 hours. 
It happened, however, that after the company had 
made substantial progress toward arranging with its 
men for the basic 8-hour day, one of the groups called 
into conference declared that what they wanted was 
not the basic 8-hour day but the actual 8-hour day. 
And it was agreed that this group should have the 
actual 8-hour day, at an advance in hourly rates of 10 
per cent over the base rates prevailing in the East. 


A little reflection will show that under this ar- 
rangement the men, instead of receiving more per 
hour than the men in 12-hour plants, would actually, 
on the average, receive a little less. For under the 
basic 8-hour day, the steel worker who works 12 
hours is paid for 14, an increase of 1/6, on the aver- 
age, over the basic hourly rates. So where the Col- 
orado Fuel & Iron Company was offering to em- 
ploy its men 12 hours, at an average increase of 162/3 
per cent in hourly rates, the men asked that they be 
employed 8 hours, at an increase of 10 per cent in 
hourly rates. The 8-hour day meant less than two- 
thirds of the earnings which the 12-hour day would 
have meant. Nevertheless, as soon as it was learned 
that this one group of men had obtained the actual 8- 
hour day, all the other groups which had already been 
disposed of came back; and matters soon ended by 
the whole plant going on 8 hours. 


The reason why the company was dubious about the 
new arrangement was the fear that when the men re- 
ceived their checks they would regret their agreement; 
but as a matter of fact there was very little complaint. 
There is no question but that the men regard the win- 
ning of the actual 8-hour day as a very great achieve- 
ment.’ The company also is very highly pleased with the 
new system. There is no reason why they should not 
be, considering the favorableness of the wage adjust- 
ment. But, aside from the question of the rate paid 
per hour, there was prior to the change a good deal 
of skepticism as to how so unheard-of a thing as the 
8-hour day in a steel works would work out. Two 
years of three-shift operation have proved it prac- 
ticable. 

In view of the fact that the shorter huurs were in- 
troduced without increase in labor cost to the com- 
pany, there was no reason to expect that the men 
would feel under obligation to turn out a larger out- 
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COMPARATIVE EFFICIENCY TWO-SHIFT AND THREE-SHIFT SYSTEMS 


ROLLING MILLS 
(Colorado Fuel & Iron Co.) 


30" Rail 40 Rod 10 % and 12 20 

Mill Mill Mill a Mill 14” Mill Mill 

Mill 
Tons per hour 

Jan—June, 1918 41.42 37.99 31.66 16.54 8.62 9.49 1.69 4.24 

Jan.—June, 1919 52.48 47.81 33.90 19.61 9.84 7.95 1.66 3.86 

Increase or decrease +11.06 +9.82 | +2.24 +3.07 +1.22 —1.54 —.03 —.38 

Per cent +26.7 +25.9 | +7.08 | +18.55 +14.15 —16.2 —1.77 —8.95 
put, or double up on jobs. So the labor force was_ hours. It will be observed that the best record was 


increased 50 per cent, wherever the change was made 
from 12 to 8 hours. So far as the blast furnaces and 
open-hearth furnaces were concerned there was no 
increase in output expected or realized. Table VII 
shows the tons produced per hour on the rolling mills 
during the first six months of 1918, which came be- 
fore the change, and the first six months of 1919, 
which came afterwards. 

It will be observed that no gain in production was 
shown by the 12-inch and 20-inch mills. On the con- 
trary, while the production varied up and down greatly 
from month to month, the average for the six months’ 
period after the change was a little less than for the 
six months’ period before the change. These mills 
are an old type of hand mill and the wages paid are 
the Amalgamated scale, and it was felt by the man- 
agement that the tradition with regard to the output 
that should be produced helped to keep these mills 
about stationary.’ The 12 and 14-inch mill also shows 
a falling off in production and there seems to be no 
good reason why this should have been so. The other 
rolling mills all show a gain in output, in some cases 
a substantial one. It should be explained, however, 
that the increase in production on the 36-inch mill and 
rail mill, which averaged about 26 per cent, was 
largely due to the fact that under the 12-hour sys- 
tem the mills had not been well supplied with ingots. 
Under the 8-hour system these mills were run just 
two shifts of 8 hours each, and the facilities for heat- 
ing the ingots are now adequate for keeping the mills 
supplied for the 8 hours that they now run. So this 
increase in production was to a large extent only in- 
directly due to the shortening of hours. The better 
showing on the three other mills was attributed by 
the management in the main to the shortening of 


made by the No. 1 rod mill, which showed an average 
gain for the half year of 18%4 per cent. These men 
were on tonnage rates both before and after the 
change—as were also the men on the 10-inch mill and 
some of the other mills—and they started out with the 
determination of doing as well financially on 8 hours 
as they had formerly done on 12. They did not make 
it, evidently, but the increase in tonnage was sub- 
stantial. While the figures show that increased ton- 
nage is a possibility rather than a necessity under the 
three-shift system, it might be observed that the mills 
on which there was an increase of output were much 
more important than those on which output did not 
increase. In fact two of the latter mills only operate 
one shift each, and the other only two shifts (of eight 
hours) ; so that it turns out that the total shifts oper- 
ated by the mills which showed increase in production 
was 13, and the number of shifts on the mills which 
did not show increases 4.’ 

In considering the eagerness of the Colorado em- 
ployees to go on three shifts, it should be remembered 
that the percentage of Americans is about twice as 
large at Pueblo as in the steel mills in the East, and 


*An examination of the figures for the separate months 
would lead one to doubt, however, as to whether there was 
any planned effort to Keep production stationary, or hold to 
any fixed standard; for, as between months, the record 
varied greatly, some months showing a large gain, and 
others a very large loss. 


*It should be kept in mind, however, that production in 
steel mills rises and falls for a variety of reasons, and the 
introduction of the three-shift system was only one of vari- 
ous factors rr So too much stress should not be laid 
on these figures. Since they were collected, production in 
Colorado, as in steel mills all over the country, has, in fact, 
fallen off—for reasons entirely unconnected with the length 
of the working day. The last two or three months, however, 
production has again been rising. 
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also that sentiment regarding the 8-hour day is much 
more pronounced in the West than in the East. Some 
years ago a state law was passed in Colorado pro- 
hibiting the employment of men in smelteries or mines 
for more than 8 hours, and doubtless the development 
of sentiment on this and similar occasions helped to 
prepare the way for the steel industry’s going on three 
shifts. 

Nevertheless, the experience in Colorado is valu- 
able as suggesting how things might work out if the 
whole steel industry, instead of isolated plants, should 
go on three shifts. As long as one’s neighbors in 
12-hour plants are getting large wages, it is hard for 
oneself and family to accept a substantial reduction, 
even though one feels that the shorter day is better. 
But the Pueblo plant constitutes in itself the steel in- 
dustry in that part of the country. The time was 
favorable for a change; in that the lull which followed 
the armistice was already beginning to appear. Under 
these conditions, the Colorado Fuel & Iron Company 
changed over quickly, without special cost, and to the 
satisfaction of everyone concerned. 


As just indicated, it is what those around us are 
getting that influences our idea of a proper wage rate, 
even more than our own needs for money. Accord- 
ingly, while in isolated plants and localities the em- 
ployees have often been anxious to go on three shifts, 
even if they could hope for but little increase in 
hourly wage rates, in those plants which are in close 
proximity to steel companies paying large wages for 
long hours it has been more difficult for the men to 
see their way to accepting substantial reductions in 
earnings. The farther East one goes the more neces- 
sary it is to keep total earnings somewhere near what 
they would be in two-shift plants. For this reason, and 
because neither employers or employees like to see 


earnings drop suddenly as much as one-third, it has 


been the usual practice in eastern plants, especially in 
recent years, to advance hourly earnings somewhere 
near 25 per cent—and, in a very few instances, even 
more. 

As our last detailed illustrations, we shall turn our 
attention therefore, to two plants, one of which in. 
creased its hourly earnings 25 per cent, while the other 
has aimed to keep the weekly earnings of the men as 
high as they had been under the old system. The chief 
interest in connection with these plants centers about 
their efforts to keep labor cost from rising. 


a 


4. THe INTERNATIONAL HARVESTER COMPANY 
The International Harvester Company, through its 


BULLETIN OF THE TAYLOR SOCIETY 21 


ownership of the Wisconsin Steel works at South Chi- 
cago, operates three blast-furnace stacks, besides Bes- 
semer converters, blooming and bar mills, a coke 
works, and various auxiliary departments. At one 
time two-thirds of the employees were on 12 hours. 
About 1913 the Bessemer and bar mills were put on 
three shifts, and in 1919 all continuous processes were 
put on three shifts. At a later date the 8-hour day 
was introduced into all departments in accordance 
with the wishes of the men as expressed through their 
industrial council plan. There is an arrangement by 
which each employee gets off one day a week. 

In making its wage adjustments the International 
Harvester Company went just half way with its em- 
ployees, the men being given just ten-twelfths of 


what they would get in a 12-hour plant. This 25 per 


cent increase in hourly wage rates has, however, been 
partly offset by two things. First, taking the average 
for all departments, the labor force was not increased 
50 per cent. The management went over this mat- 
ter of taking on new men very carefully with its 
foremen ; it was figured out just what new men would 
have to be taken on, where they could be obtained, 
and how they could be trained. Second, there was 


also some increase in tonnage. Prior to the time - 


when the rail strike introduced abnormal conditions 
into production the increase in output had for six 
months run along at a rate which almost, though not 
quite, kept labor cost down to the former level. Con- 
ditions have not been normal for a long enough period 
to know whether it would be possible permanently to 
maintain production at a standard that would mean 
no increase in labor cost. 

There has sometimes been difficulty in getting com- 
mon labor in competition with neighboring two-shift 
plants, but as regards the bulk of the employees the 


company feels that it gets a much better pick of men — 


than while it was on two shifts. While the com- 
pany does not wish to influence other companies one 
way or the other as regards their shift systems, one 
of the very last things that the management of the In- 
ternational Harvester Company would consider doing 
would be to go back to two shifts. 


5. Tue American Mitt Company 


The American Rolling Mill Company has blast furn- 


aces at Columbus and rolling mills at Middletown and > 
Their three-shift operation is at 


Zanesville, Ohio. 
Middletown where there are two plants which con- 
stitute the main works of the company and employ 
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about 4,000 men. They have there 12-open-hearth 
furnaces, a blooming mill and bar mill, a large num- 
ber of sheet mills, and allied departments. The man- 
agement of the Middletown plants have had in mind 
going on three shifts for a number of years but they 
waited until they could make the change in the way 
which seemed to them the right way. To reduce 
hours, raise prices, and pass the burden on to the con- 
sumer did not seem the right way to make things bet- 
ter. So they determined that if they went on the 
three-shift system they would contrive to do so with- 
out raising labor costs, or on the other hand lowering 
wages. 

The Middletown management spent a long time in 
study before any change was attempted. They called 
in a firm of outside engineers to act in an advisory 
capacity, and their own staff began an extended study 
of the ways in which the number of men might be cut 
down, or the output of the mills increased. One of 
their early steps was to call the men of the various 
departments together, tell them that they were con- 
sidering introducing the three-shift system, but that 
their cooperation would be necessary if it was to be a 
success. The men responded effectively and a great 
many of the suggestions which were adopted origin- 
ated with the men on the job. 

After careful study and preparation carried on 
over a period of 7 months, the blooming and bar 
mills were put on a three-shift basis February 1, 1920." 
Owing to the careful study made of the manning of 
the mills, the increase in force was from 200 on two 
shifts, to 222 on three shifts, an increase of just 11 
per cent. The output at times rose as much as 25 per 
cent, but the average increase over a period of months 
was 15 per cent. The earnings of the men, who had 
been placed on a bonus system coincident with the 
change to three shifts, were as great as they had been 
on two shifts. The labor cost was at times lower than 
under the old system, but taking a long view it ran 
along at just about the level of labor cost as it had 
been under the two-shift system. 

The open-hearth department was put on three shifts 
about April 1, 1920. Here the extra shift was taken 
care of by a 15 per cent increase in labor force, the 
institution of floating gangs being of help. Output 
was not increased. Certain standards of performance 
were set up by the attainment of which the men would 
earn as much money as formerly. However, they 


*The sheet mills had always been on three shifts; the gal- 
vanizing had gone on three shifts about 1917. 
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have so far fallen short of the desired standards, and 
are making a little lower weekly earnings than form- 
erly. Labor costs in this department have shown some 
increase. | | 

In practically all the service departments where the 


change has been made from two to three shifts, it has 
‘required an increase in the number of men of about 
40 or 45 per cent. The management hopes, however, 


that the increase in costs resulting in the service de- 
partments and some producing departments will be 
balanced by the savings in those producing depart- 
ments where material increases in production have 
been secured. The net result should be a reduction in 
overhead cost.” 

One of the things that the management had hoped 
to accomplish was a cutting down of various kinds of 
waste, below the figure which existed under the two- 
shift system. It yet remains to be seen whether this 
can be accomplished. 

The results so far obtained, though hardly past the 
experimental stage, are so gratifying, particularly in 
the rolling-mill department, that it might be thought 
that the Middletown plants had been over-manned be- 
fore, or slack in output. There is, however, no rea- 
son to believe that this is so. For many years the 
company has heen giving close attention to its labor 
management, and “its organization of officers and de- 
partment managers has long been a celebrated one 
through the steel industry. During the war the men 
on the rol!’ng mills made a point of breaking plant 
records, and there is every reason to believe that prior 
to 1920 the plant represented a high standard of two- 
shift efficiency. 


V. SUMMARY OF EXPERIENCE OF TWENTY 
PLANTS WHICH HAVE INTRODUCED 
THE THREE-SHIFT SYSTEM 


We have gone more particularly into the experience 
of these five plants because each in their own way 
they represent some especially interesting aspect of 
the movement towards three shifts. It is important, 
however, not to make the mistake of supposing that 
because things have worked out a certain way in one 


*The management feels very strongly, however, that the 
period from February 1 to the — time is not long 
enough to warrant the drawing of final conclusions regarding 
the results of three-shift operation. Conditions change so 


from season to season, from year to year, and between pros- 
perous times and slack, that what does very well at one time 
might fall short later on. They do not want their hopes, or 
as more 


even what has been accomplished so far, to be 
authoritative or final than it really is. 


‘ 
? 
> 
2 
. 


February, 1921 


plant they will necessarily work out the same way in 
other plants, where conditions may be a good deal 
different. In the balance of this paper I propose 
therefore to draw a sort of composite picture of the 
experience of the entire twenty odd plants which up 
to this time» have gone on three shifts,’ pointing out 
what may reasonably be expected of the three-shift 
system in the typical plant, and finally how things 
would be apt to work out if the whole industry should 
make the change. 

Perhaps the one thing that stands out the most ob- 
viously as a result of my visits to and talks with the 
managers of the three-shift plants is the fact that 
practically all of them are glad that they made the 
change. Not that they had no problems to meet, but 
they were in practically all cases looking ahead, not 
back. In going around I now and then heard of a 
plant which had been on three shifts and gone back to 
two, and at first I thought that here I would learn 
the reverse side of the story. I made a practice of 
going out to such plants—the number in recent years 
has not been great—but I did not find them to be 
centers of dissatisfaction with the three-shift system. 
I found that in a good many cases where it was said 
that plants had gone back to two shifts it was not so, 
and in the few cases where they had done so, the rea- 
son when inquired into usually proved to be some 
more or less accidental thing; and I can remember 
only one plant where there seemed to be a deliberate 
going back bcause of a feeling that the two-shift 
system was more satisfactory. Of course I have been 
studying present-day conditions, and not the history 
of shift systems several years back; so I cannot speak 
with authority regarding possible changes from three 
to two shifts under the war and prewar conditions. 
But I do feel confident that the very general satisfac- 
tion which managers have expressed regarding their 
experience in passing from two to three shifts is not 
balanced by any parallel movement of consequence 
from three shifts to two. 

Equally important with the attitude of the man- 
agers is the attitude of the workers. It has often been 
pointed out that one of the difficulties involved in 
changing the steel industry from the two to the three- 
shift system is the fact that the men do not want to 
work the shorter hours. I have made it a special 
point to talk this phase of the situation over with the 
managers, and to argue about it with other persons 


‘I visited personally or talked with the managers of about 
16 or 17 of the 20 tons 
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who I thought could speak for the men, and I am 
firmly convinced that in times past this has been a 
very serious obstacle to the introduction of the shorter 
day. There have been large numbers of foreigners 
who would just about as willingly work 12 hours as 
8, and who would much rather earn 12 hours pay. 
And there have been many others who from pressure 
of circumstances or because of habit were willing to 
work 12 hours a day while work was to be had. But 
with the coming of the war the foreigner found his 
egress to Europe cut off, and he began to think of 
America as a place where he would stay a while. So 
the men became more interested in their surroundings 
and by the time the steel strike had reached its height 
there must have been a tremendous amount of dissat- 
isfaction among steel workers with the 12-hour day. 
This change of sentiment due to the growing Ameri- 
canization of the foreigner, and also to a considerable 
increase in the number of American-born employees, 
was evident in the background of things in most parts 
of the country which I visited.? It would not be cor- 
rect to say that there was no longer a problem in 


convincing the men to accept the shorter day. I, 


found that it existed to a greater or less degree in al- 


most every plant which I visited. But where the 


management is disposed to make reasonable conces- 
sions in the matter of hourly wage rates, the majority 
of the men soon fall in line as definitely favoring the 
shorter day. You will never get all people to agree 
on any one thing, and there will always be a few per- 
sons who would like to work all the time, as the busi- 
ness man does; and there will be many who are more 
or less torn between the desire for short hours and 
that for large money. The plants which have gone 
on three shifts sometimes lose a certain element in 
their labor force, usually from among the lower paid 
labor and the immigrant labor. But the difficulty is 
not large, and after the men have once got used to the 
three-shift system you could not pull it away from 
them with tongs. 


*Any generalization is, of course, rather dangerous for an 
industry located in as many different states and employing as 
many different types of men as the steel industry. I have tried 
to give the general consensus of opinion regarding the re- 
sults of introducing the three-shift system in the 20 plants, 
pointing out the exceptional cases where they seemed important. 
Among close students of the subject there is, however, more 
or less disagreement regarding the precise attitude toward 
the 12-hour day of the foreign workers at present employed 
in two-shift plants. Probably that attitude will never be 
known with certainty until the three-shift system has actu- 
ally been tried out among these groups. 
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The main question that has seemed worth while 
looking into as regards the three-shift system has been 
the fundamental question as to what extent if any 
the greater wage cost due to compromise on hourly 
wage rates at the time hours are shortened can be off- 
set by increased efficiency ; that is, to what extent can 
the shorter day be made to pay for itself. 

A survey of the plants which have been experiment- 
ing with three shifts shows that the attainment of this 
goal is not a simple matter. Most of the people with 
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cost would prove to be permanent, at least in its en- 
tirety. In speaking of their experience with three 
shifts, managers have constantly given the warning 
that conditions have not been normal during the last 
few years when most of them have made the change, 
and that it is hard to tell just what would be the results 
under more favorable circumstances. During a period 
of labor shortage, when jobs are more numerous than 
men, it is hard to get men to change their habits, or 
to do more work, even if the conditions and pay are 


TABLE VIII. CONDITIONS UNDER WHICH THREE-SHIFT SYSTEM WOULD INVOLVE NO INCREASE IN 
COST OVER TWO-SHIFT SYSTEM 


Would mean; If daily | Labor cost 
Changing And increasing ; i small output is on would 
of men’s hourly But taking on only iN average 
shift men 10% stationary 
Rate | Wages On Per 
per per a Per 
hour day shift day ton 
Two-Shift system 12 hours 6oc $7.20 10 20 $144.00 170 tons $.85— 
to 
Three-Shift system 8 hours 75¢ 6.00 9 27 162.00 187 tons 86+ 


whom I have talked were ready to agree that as a gen- 
eral proposition—having no special reference to the 
steel industry—8 hours or 10 hours makes a better 
day from the production standpoint than 12 hours. 
Where the amount of work accomplished depends on 
the energy that a man puts in, it is believed that he 
will do as much in 8 or 10 hours as in any longer per- 
iod.' But while the steel men feel that this is true in 
most industries and in a few departments of the steel 
industry, they do not believe that in the steel industry 
taken as a whole a day as short as 8 hours can actually 
be made as productive per man-day of 8 hours as is 
the present day of 12 hours; for the reason that most 
of the work around a steel plant is not of a kind that 
a man can pitch into and get done. He must wait. 
I found, as a matter of fact, that in almost all cases 
the three-shift system is being introduced at some in- 
crease in cost—that is, in cases where the men do not 
go on at practically the same hourly wage rates as 
before. And it seems likely that if all the steel plants 
in the United States were to go on three shifts a large 
majority would find that their labor costs had risen. 

It is not so certain, however, that this increase in 


such that they could well afford to do so. Moreover, 
most of the piants changed over shortly before or 
sometime since the steel strike; and, needless to say, 


‘In the course of this study I have run across two gre 
one in the East and one in the West, which have tried Lor 

Leverhulm’s plan of four 6-hour shifts. In both cases the 
managing heads were enthusiastic over the results; for to 
their amazement (neither had heard of the other) the men 
in both cases produced more in 6 hours than in 8; and, con- 
sidering the fact that both plants had expensive equipment, 
the saving in overhead was decisive. The achievement is 
not so incredible as it sounds, for a man can work through a 
6-hour shift without any interruption, while during an 8- 
hour shift he is interrupted and slowed down by at least one 
meal. The head of the one plant had got much better re- 
sults on the shift from 12 midnight to 6 A. M. than had been 
attained on the similar 8-hour shift; while the manager in 
the other plant had found that during the hot months, when 
he tried the plan, the proportion of turns when the men did 
not report for work was greatly reduced. One of these 
plants was a sheet mill and the other a fabricating plant 
where welding plays an important part. The managers of 
these plants would be the last to claim that what had worked 
out with success in, their special departments would work in 
the steel industry in general, where the jobs consist so largely 
in simply standing by. Since presenting this paper I have 
learned of another plant in a metallurgical industry (not iron 
or steel) in which the men work 6-hour shifts; but the four 
shifts are divided among three groups. A man works 6 
hours, is off 12, on 6, etc. This mutual arrangement was the 
wish of the men. 
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that was a very potent source of demoralization. 
Some of the plants started up operation with an al- 
most entirely new force of men, and it would natu- 
rally take several years before such a new force 
would do as well, other things being equal, as before 
the strike. Then last summer there was the rail strike, 
which made operations irregular, affecting the supply 
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this new energy, as to develop a new country, will 
take time. 

There seems, in fact, to be substantial reason for 
believing—in view of results already accomplished in 
some of the plants—that when the three-shift system 
once gets into fair running order, the labor cost need 
not be to any great degree higher than it has been 


TABLE IX. MAXIMUM COST OF INTRODUCING THREE-SHIFT SYSTEM INTO A BLAST FURNACE AS- 
SUMING THAT HOURLY WAGE RATES ARE ADVANCED 25 %BUT THAT THERE IS NO INCREASE 
IN EFFICIENCY 


Total labor cost of making a ton of pig iron ©¢ 


Proportion of labor cost paid to present 12-hour workers (2/3) 


Increase of 25% in pay-roll of shift workers 


Selling price of a ton of pig iron 
Cost of ore required to make a ton of pig iron (2 tons ore) 


Maximum cost of abolishing 12-hour day (assuming no increase in efficiency or elimination of jobs) 


$1.25 a ton | 
83 a ton 


.21 a ton 


$40.00 a ton 
16.00 a ton 
.2I a ton 


of fuel, materials, etc. Comparative statistics are 
therefore of very little value in many cases; and even 
the general impression made on the managers, and 
the reaction upon the men, is not what it would have 
been under less adverse conditions. 

Another important thing to take into account is the 
fact that in the average steel plant, which makes the 
change from two to three shifts in a more or less rout- 
ine way, the economies possible under the system are 
fairly certain not to show themselves to any great ex- 
tent at the start. The mere change from 12 to 8 hours 
in an industry where everything centers around huge 
machines and furnaces is simply an opening of the 
door for greater efficiency, not a consummation of it. 
What is necessary if the industry is really to get what 
it should out of the shorter day, is a thorough-going 
reorganization. 
the spirit of the men, the type of foremen. What the 
introduction of the three-shift system does is simplv 
to open up a new country. Some gains will come au- 
tomatically without labor. But before any fair census 
can be taken of what the new country can produce, it 
will be necessary to plow the land, put the best kind 
of seed in the most fertile places, and in general 
strive for something. The shortening of a man’s day 
from 12 to 8 hours means that the possible energy 
and attention which he can put into his work in each 
working hour is greatly increased. But to harness 


The occupations must be changed, . 


under two-shift operation; and, indeed, a rather fair 
argument might be drawn up to show that all of the 
increase in labor cost might in time be wiped out. 
Table VIII is an illustration of a situation under 
which, if it could be obtained, steel would be made at 
substantially as low a labor cost under the three-shift 
system as under the two-shift system. If hourly wage. 
rates are compromised half way, the force of men in- 
creased not a full 50 per cent, but on the average 35 
per cent, and if output could on the average be in- 
creased 10 per cent, then the labor cost under three 
shifts would be practically the same as under two 
shifts. If the first figure were 20 per cent, or the 
second 30 per cent, or the third 12% per cent—in each 
case the other two figures being unchanged—there 
would be no increase at all.’ 

The experience of practically all the plants which I 
have visited shows that the wage adjustment specified 
is a feasible one. Where it is expected that the men 
will turn out a greatly increased output, or where 
there is a very material decrease in the number of 
men, it would be only justice to give the men perhaps 
as much for 8 hours as they had previously earned in 
12. In that case there would of course be no difficulty 


‘I wish to make it clear that this table does not represent 
the average accomplishments of the 20 plants. The figures 
were selected to show what would be necessary to eliminate 
all increase in cost; and we then go on, in the paragraphs that - 
follow, to consider how closely these figures can be and are 
approximated. 
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about labor costs. But assuming that we are not sO 
fortunate as to be able to realize any very large in- 
crease in efficiency, it has been shown that the men 
see the reasonableness of paying for their greater 
leisure by some reduction in total earnings. This fig- 
ure of 25 per cent is the maximum that would be re- 
quired even under conditions of labor shortage.’ 
‘The figure for a 35 per cent increase in men, in- 
stead of 50 per cent, is also a conservative one. In 
many plants exactly 50 per cent more men are em- 
ployed on three shifts than on two, and most of them 
are close to the 50 per cent figure. But the 35 per 
cent standard has been attained by such large ,lants 
as those of the International Harvester Company and 
Inland Steel Company, and a much better showing 
was made by the American Rolling Mill Company. 
It might be noted that the limitation to 35 per cent 
increase can be obtained, if, where 10 men are now 
employed on a shift, it is possible to get along with 9. 
That is, 27 men employed on three shifts is just 35 
per cent more than 20 men employed on two shifts. 
It seems only reasonable to assume that with so large 
a reduction in the number of hours, it would be pos- 
sible to cut out one man out of ten. 

The figure for increased output of 10 per cent 
seems not very far away as an average. It is of 
course too high for a blast furnace. I know of no 
reason to expect greater output at all from a blast 
_ furnace on three shifts, unless it was before very 
badly handled. Fortunately in the case of a blast 
furnace the labor cost is small. In the case of the 
open-hearth furnace a 10 per cent increase in output 
would be an ambitious program. Many steel men 
would say that any increase in output at all would be 
impossible. Others think that wide-awake labor can 
hasten the charging and guarantee that the melting 
takes place at maximum speed. Fortunately about 
an open-hearth furnace there are ample opportunities 
for improving the quality of the steel, prolonging the 
life of the furnace, and saving in materials, which may 
more than make up for the difficulty of increasing out- 
put. As regards rolling inills, the human equation en- 
_ ters in to a considerable extent, so that increase in out- 
put may be looked for. The amount depends on the 
type of mill and the opportunities for doing more rapid 
work. It would also depend some on the efficiency of 


*The evidence is not altogether satisfactory as regards the 
Pittsburg district. The three-shift plants located near Pitts- 
burg are small compared with the district’s two-shift plants 
and some of the managements have gone more than half 
way in the matter of wage adjustment. 
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the arrangements for supplying the metal to he rolled, 
and for shearing and taking away the finished prod- 
uct. On many «mills, however, actual figures show 
that the increase in output may run up well toward 
20 per cent, or even higher. 

Such calculations as we have been considering 
make the goal of eliminating increase of labor cost 
under the three-shift system seem not altogether out 
of the range of attainment,—and, indeed, individual 
companies have in some cases just about reached the 
standards suggested—though average accomplishment 
is still considerably lower. But the striking feature 
of the whole question of cost is the fact that whether 
plants do well or badly the increase in cost involved 
in going on the three-shift system cannot at the ut- 
most be very serious. Suppose that there were no in- 
crease in efficiency at all, that a plant increases its 
force of shift men precisely 50 per cent, that the out- 
put is no greater in any department than under two 
shifts, and that the hourly wage rates are raised 25 
per cent. Table IX shows the maximum possible 
increase in labor cost so far as the making of pig iron 
is concerned. 

In a good blast-furnace plant, the labor cost at 
present wage levels and efficiency should not be far 
from $1 a ton, to be safe we will say $1.25 a ton.* As- 
suming that the change from 12 hours to 8 would af- 
fect 2/3 of the men, the pay of these men under the 
two-shift system would amount to 2/3 of $1.25 or 83 
cents per ton. An advance of 25 per cent in the 
hourly wages of these men would increase the labor 
cost per ton of pig iron by 21 cents. Considering the 
fact that pig iron sells for around $40 a ton,’ that the 
ore that goes into a ton when delivered at Pittsburg 
costs about $16, the trifling risk involved in increasing 
the labor cost a maximum of about 21 cents is ap- 
parent. 

Likewise in open-heaith work the labor cost might 
be $1.30 a ton, to be safe we will say $1.50 a ton. 
The maximum increase in labor cost here, assuming 
no increase in efficiency, would be 25 cents. Thus the 
total increase in labor cost for the steel ingot would be 
not more than 46 cents, still a small figure for some- 
thing that sells for about as many dollars. 


"We are speaking here of blast furnaces which are a part 
of large steel plants. In the case of isolated furnaces, or 
those not having modern ore handling, charging, or pig cast- 
ing machinery, the cost might well be considerably highe- 
than the figures here given. 

*At the time of writing. Earlier the price was consider- 
ably higher. Since the presentation of this paper it has 


dropped to considerably below $40. Wages also have tended 
downwar 


4 


February, 1921 


In the rolling mill, the labor cost will run higher, 
especially where material is rolled several times, and 
into light shapes, such as rods, plates, etc. This might, 
indeed, be an advantage rather than a disadvantage, 
for in proportion as the product is put through many 


"Sen. Doc. 110, 62 Congress, 1st Session. Report on con- 
ditions of employment in the iron and steel industry, vol. 
iii, pp. 175-187. The 3 per cent estimate is based on very 
exhaustive studies made the Bureau of Corporations and 
the Bureau of Labor, relative to the cost of making merchant 
bars, wire rods, structural shapes, Bessemer rails, and sheared 
plates, these products constituting two-thirds of the country’s 
steel products. Sheet and wrought iron were omitted from 
the analysis as the departments making these products were 
already working substantially 8 hours. Two sets of figures 
are given, one assuming a 25 per cent increase in hourly 
rates, and one a 50 per cent increase. I have taken the 25 
per cent figures. This study, which is the most recent com- 
prehensive analysis of the subject, was unfortunately made 
as long ago as 1912. If during the last ten years (shift-) 
labor costs have risen out of proportion to total costs, in- 
cluding ore, coke, transportation, repairs, and (in the case 
of the later operations) pig iron and ingots, then the figure 
of 3 per cent would be too low. So far as the making of pig 
iron is concerned. I feel fairly certain that no such dispro- 
portionate increase in labor cost has occurred. As to whether 
there has been a disproportionate increase in the labor cost 
in the case of the open-hearth furnace and rolling mills, a 
good deal would probably depend on how far labor efficiency 
has fallen off, and how far this has been made up for by 
the increased use of labor-saving machinery. The actual 
maximum figure would, of course, move up one year and 
down the next, and would vary greatly in different plants. 
Whether or not 3 per cent is the exact average for this year 
it might be hard to tell; but we may feel sure that the 
maximum would fall somewhere in that neighborhood. 


I find that steel men can hardly believe that this figure 
could be as low as 3 per cent. While not personally respon- 
sible for the estimate, having obtained it from the report 
referred to, I think it cannot be very far wrong. For the fig- 
ure to come out 3 per cent it is only necessary to assume 
that the proportion of labor cost (going to turn labor) in the 
steel industry is one-eighth of the total cost. (For if one- 
eighth of the cost be increased by 25 per cent, the total in- 
crease in cost would be one-thirty-second, or almost exactly 

per cent.) It should be a fairly easy matter for any manu- 
acturer of steel to determine the proportion between his 
total pay-roll paid to 12-hour turn men and his total costs, 
and he can then tell for himself whether 3 per cent is too 
large or small for his plant. 


Judge Gary, speaking for the U. S. Steel Corporation, 
declared that 26% per cent of the Corporation’s employees 
work 12 hours. If now the total pay-roll of the Steel Cor- 

ration were just half of the total cost, including such 
items as royalties, freights, materials purchased, interest, 
depreciation, repairs and any other charges not payable to 
the Corporation’s own labor, then the cost for shift labor em- 
oN by the Steel Corporation would not be far from one- 
eighth of the whole; and the cost of a 25 per cent advance 
made to these men could not be far from 3 per cent. 


By the extent to which these assumptions vary from the 
true condition, the reader can tell how near or remote the 3 
per cent figure may be. 


*The maximum increase in cost referred to in the pre- 
ceding paragraph (3 per cent) is much smaller than the 
normal range in steel prices during the course of a calendar 
year. In fact, a differential greater than this has been ex- 
isting on the same date hetween the price asked by the Steel 
Corporation and those asked by the “independents.” 
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processes, the opportunities for getting higher labor 
efficiency and increasing output multiply. So that in 
various rolling mills visited the three-shift system 
meant no increase in labor cost. 

Nevertheless, assuming that there is no increase in 
efficiency in the rolling mill or elsewhere, exhaustive 
analyses made by the government have shown that if 
every department of a steel plant were put on three 
shifts the total cost of producing steel products, in- 
cluding blast-furnace, open-hearth furnace, and roll- 
ing-mill work, could not on the average be increased 
more than about 3 per cent.) 

While with good management, there can be no ques- 
tion but that the increase in labor costs may be kept 
well below the maximum figures given above, it must 
be evident that we are after all dealing here with a 
rather unimportant aspect of the making of steel. As 
a matter of fact the managers in the steel industry are 
not worried a great deal one way or the other about 
this 21 cents for pig iron or this slightly larger amount 
for open-hearth steel.* I think that probably the real 
reason why nearly all the three-shift manufacturers 
with whom I spoke were in favor of continuing on 
three shifts was because of those not easily measured 
efficiencies that spring out of the spirit of the men. 
I kept asking managers why they were in favor of 
three shifts. They had said that it cost more. I think 
that many of the manufacturers were influenced some- 


what by humanitarian motives; but beyond this they 


kept saying that they also regarded the three-shift sys- 
tem as better from a business standpoint. 

The fact is that the actual labor cost is not the 
decisive factor in the steel industry that it is some 
places. The main expenditures are for equipment and 
materials. What is of importance is that the equip- 
ment be kept up, and that the processes proceed with- 
out mishap. As a Chicago steel man, whose plant 
went from three to two shifts about a year ago, but 
who was personally in favor of three shifts, said, it 
is now much more important than formerly to have 
responsible, watchful labor in the steel industry. 
There was a time when the men were occupied in 
shoveling ore that was to go into the furnace, or pre- 
paring the sand casting beds, when the men could 
pitch in and work hard for a time and then take it 
easy. Now nearly all of that intermittent manual 
labor is gone, the gangs have been cut down to almost 
nothing, and those who are left are in more responsi- 
ble positions, not doing much hard manual work, but 
watching over vast and important processes. This 
more continuous duty is in a way more of a strain 
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than the old intermittent work, and the men do bet- 
ter on 8 hours than on 12. 

What is true of blast furnaces is much more true of 
open-hearth work. The author of a text book on 
metallurgy has told me that it is possible to make al- 
most as good steel in an open-hearth furnace as in an 
electric furnace; but American open-hearth practice 
is very far from that attainment. Also the open- 
hearth furnace is a rather delicate mechanism which 
has to be rebuilt every once in a while, and it pays to 
give it good care. It is also easy to waste fuel and 
materials, and to destroy or lose tools. 

I found that in most cases steel manufacturers had 

not, in fact, found that the three-shift day had brought 
any marked improvement along these lines; perhaps, 
they thought, because of the confused labor condi- 
tion in the industry. But they had noticed a marked 
improvement as regards absenteeism, and a tendency 
towards a better spirit. And I have no doubt but 
that, in general, the manufacturers feel that in the 
course of time, if not already, they will find it more 
satisfactory to have their works in the charge’ of 
men who, from the superintendent down to the help- 
ers, are alert and on their toes all the time they are on 
the job, rather than men who go along in the easy- 
going way which all agree has been characteristic of 
the two-shift system. There are some notable exam- 
ples of plants whose experience strongly supports this 
faith in the greater dependability of foremen and men 
who work the shorter hours. 
- Considering als> the fact that, now that the 12-hour 
day is getting to be a good deal of an anachronism, 
there is no telling what difficulties might arise in the 
industry if it is continued, there are a good many 
steel manufacturers who believe that in the long run 
steel will not cost any more, or maybe not as much, 
under the three-shift system as it would if an at- 
tempt were made to continue the two-shift system.! 

In passing, one word should be said about what the 


*It is important to note that in order to keep costs from 
rising it is not necessary that output be as great in 8 hours 
as in 12, or that there be other equivalent gains in efficiency. 
One very important assumption that has underlain’ all our 
estimates (and justifiably so) has been that the men will 
help wipe out the increased cost by themselves accepting 
some reduction in daily earnings. It is just as reasonable 


_ that 12-hour men changing to 8 hours should give up a paft 


of the large earnings of 12-hour work, as it is obvious that 
men who had been working 8 hours would expect extra 
pay if they were compelled to work 12 hours. 

here is, of course, almost sure to be added expense, and 
a great deal of extra work for the management, at the time 
when the change from two to three shifts is being made— 
especially if there is any consistent effort to adjust wages or 
get greater operating efficiency. We have been speaking here 
of long-run results. 
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men do in their leisure time. A good many people 
not in three-shift plants are worried about that. The 
managers of three-shift plants are not worried. Those 
extra four hours have been swallowed up as easily and 
unnoticeably as were the bar keepers. What the men 
do, depends on what they are interested in. Some 
few are the worse off, though it is doubtful if they 
are any worse off for four hours of extra time every 
day, than they would be for a day or two taken off 
irregularly under the old system. The majority of the 
men seem to profit by their free time; though the man- 
agements do not find the problem one to which they 
need to pay any special attention. 


VI. THE THREE-SHIFT SYSTEM IN THE 


STEEL INDUSTRY AS A WHOLE 


Having considered the conditions under which the 
three-shift system has been and may be introduced 
into individual steel plants, it remains only to say a 
word with regard to the special problem presented 
by making the change, not in a few plants, but in the 
steel industry as a whole. Is that possible of accom- 
plishment? How long would it take? And in what 
respects would the problems and results be different 
from those encountered by individual plants? 

In September I was told on all sides by the man- 
agers of plants which had gone over to the three- 
shift system that while they had encountered no 
special difficulty in getting the extra men needed them- 
selves, it would be impossible for the industry as a 
whole to go over to three shifts because there was not 
a sufficient supply of labor trained in the steel indus- 
try in the country to run the extra shift. While it is 
easy to exaggerate the difficulty of quickly finding and 
training men—some marvels along this line were ac- 
complished during the war—lI believe there was until 
a few months ago a good deal of reason for this 
feeling. Today, however, these same steel manufac- 
turers say that with the easing up in the demand for 
labor and with the tendency towards slack times in 
the steel industry itself, the time has already come or 
will come exceedingly soon when the whole industry 
could go over to three shifts without serious diffi- 
culty. In other words the time is now here, for which 
men in the steel industry have for several years been 
saying that they were waiting, to introduce the three- 
shift system. 

_ The three-shift system can be introduced by the 
manufacturer more easily and at less cost to himself 
now than at the time when the plants now on three 
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shifts made the change. Not only will the men fall 
in with plans much more readily than they would 
have a few years or months ago, and with more mod- 
erate expectations with regard to increases in wage 
rates, but it would be much easier for the manufac- 
turers to persuade labor to increase its efficiency so as 
to offset to a considerable extent the increased labor 
cost. This is a time when men like to be worthy of a 
job. What more appropriate than that the shorten- 
ing of hours and the effort to increase efficiency 
should go together! | 

If the bulk of the steel industry should at practically 
one time change from two to three shifts, the most 
commonly advanced objection to the shorter day 
would lose almost all its force. And that is the ob- 
jection that the men want the maximum earnings 
given during the long hours. I believe that the Sen- 
ate Committee was right when, after holding hear- 
ings in Pittsburgh, they concluded that the majority 
of the steel workers were opposed to the 12-hour 
day. Yet the comparatively few who are still in 
favor of long hours can cause some perplexities where 
an individual plant adopts the three-shift system but 
is surrounded by 12-hour plants. This source of ir- 


*In the slack period which fell upon the steel industry fol- 
lowing the armistice, three large companies introduced the 
three-shift system without any increase in hourly rates over 
what the men would have received in 12-hour plants—in fact, 
in two of the plants the rates were less. And, under the 
conditions then existing, the employees fell in heartily with 
the arrangement. Perhaps it would be unfortunate for the 
three-shift system to come in without any increase in hourly 
rates; because there would then be less encouragement to the 
employees to cooperate in securing that greater efficiency 
which should attend the going to a shorter day. Neverthe- 
less, if, during a period of slack employment, it were a 
choice between employing a smaller number of men 12 hours, 
or a larger number of men 8 hours, it is hard to see but 
that, regardless of the hourly rates, it would be better, both 
from the standpoint of employer and employee, to adopt the 
shorter day. At the present moment the three-shift system 
might, therefore, slip in with practically no cost, except that 
of planning the new schedule of work. 

In the body of the paper I have hesitated to emphasize this 
aspect of the situation because it might be said that this 
could be at best only a temporary arrangement; or because 
the employers in the industry might themselves desire to do 
better by their men in making the change than is here sug- 
_ gested. Also it might be said that the alternative to the 
three-shift system at present hourly rates, is really the two- 
shift system with a cut. 

However, taking the longest possible view of things, is it 
not true that the idea that two shifts are cheaper than three 
rests first of all on the assumption that men wil! be willing to 
work 12 hours for less than 50 per cent more money than 
they would insist on having for 8? In the past, when long 
hours were customary in many industries this assumption was 
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ritation and confusion would, of course, not exist at 
all if the steel industry as a whole, or in great part, 
should go to three shifts. 

The magnitude of the problem of finding the extra 
labor is not nearly so great as is commonly supposed. 
As for the higher positions, these may be filled by 
promotion of helpers. This promotion in itself has 
a favorable effect on the men, as the better workers 
make up in promotion for what they would otherwise 
lose because of shorter hours. The lower positions 
may be filled by new labor. 

However, under present conditions, the time may 
soon be at hand when the three-shift system could be 
introduced, without bringing any new labor into the 
industry. If indeed we are face to face with a time 
of considerable unemployment in the steel industry, 
then this would be the time of all times to cut out one 
man’s working 12 hours a day, and another’s working 
not at all, and distribute the work so that all would 
have employment for a reasonable workday. Under 
these conditions the change can be made with the 
greatest of benefit all around, and perhaps no cost 
anywhere.' 


doubtless well-grounded. But as the 12-hour day becomes 
more and more an unusual thing it seems unlikely that any 
large body of men can be prevailed on to work 12 hours un- 
less they get substantially more compensation than do their 
friends who work 10 or 8. When the hourly rate is as high 
for 12 hours as for 8 (and we may have reached that place 
already) there is no possible economy in the two-shift sys- 
tem. 

While the growing slackness in the steel industry makes 
the present time more and more the ideal one for making 
the change from two to three shifts, it will still require some 
courage, and probably some waiving of immediate gain for an 
employer to go to three shifts. The employer who is dis- 
posed to press every temporary advantage to the utmost may 
reason that now is the time to make a large cut in hourly 
wage rates, and that this will go better with the men if 
hours are lengthened rather than shortened: if this policy 
should create greater unemployment, it will simply give the 
employer a greater leverage to force wages still lower. 

But vindictive attacks of capital on labor, as of labor on 
capital, are not going to increase the stability of the indus- 
try or the reputation of employer or employee. What the 
situation calls for is a somewhat smaller reduction in hourly 
rates than would otherwise be made (if reductions are in- 
deed in order) and simultaneously a redistribution of work 
among a greater number of men on the basis of a reason- 
able working day. 

Even if the men should not receive so much per week 
under this arrangement as under the 12-hour day, there 
would be less suffering in the steel community, and probably 
an earlier return to stable industrial conditions, conditions 
which would at bottom be considerably more sound than they 
have been in the past. 
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VII. DISCUSSION 
1. By Frep J. Mire’ 


I think I may best start the proceedings this evening 
by relating something of a strike which took place in 
one of the large steel works of this country in 1910. 
_ It concerns the twelve-hour day and Sunday work, 
- and the incidents connected with it have some lessons 
that I think we might well consider in connection with 
the subject to be discussed this evening. 

This strike was brought about by the summary dis- 
charge of three members of a committee who had 
been selected by their fellow machinists in the steel 
_ works to protest against Sunday work, and to request 
that it be abolished altogether. This committee had 
been appointed because the machinists, though they 
worked normally six days and a total of fifty-four 
hours and a fraction per week, had been required to 
work on Sundays until, as workmen always do, they 
became thoroughly tired of it and wished to avoid it 
as much as possible. In order to do that one of the 
men, noting that when they were required to work on 
Sunday they were notified on the previous Saturday, 
absented himself from the works on Saturday so that 
he wouldn’t receive the notice to work the next day. 
Then when he came back to work the next week he 
told some of his companions what he had done and for 
what purpose. Upon verifying this the foreman im- 
mediately discharged him. 

This committee of three men was chosen to pro- 
test against the discharge of that man and to ask that 
Sunday work be discontinued. The committee was 
thereupon summarily discharged by the management 
and that brought on the strike. 

As the Government was having work done in that 
establishment at that time—I think armor plate for 
the Navy—a resolution was introduced in the United 
States Senate to investigate this strike, something of 
its causes and the incidents that led to it. The fore- 
going facts are taken from that report, which further 
states that at the beginning there were no union men 
concerned in the strike, although recruiting for the 
unions went on rapidly after the strike began. 

* It says that the local police were in sympathy with 
the men and did not take the proper measures to 
preserve order in the streets as they should have done. 
The state police “= called. There was rioting and 

Precidat of the Prmerican Society of Mechanical En- 

ineers. . Miller*presided at the joint session at which 

r. Dru “5 ‘paper was presented, and these remarks were 


the introduction of Mr. Drury and not a discussion which 
followed the presentation of the paper. 
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trouble; one man was killed from a shot fired by a 
state policeman, a number of men were injured and 
the bitterness engendered by that strike, I have rea- 
son to believe, still exists in that inlstitution. 

Now, we may perceive that there were several 
things in cdénnection with that strike that may inter- 
est us. To begin with, it shows, as has been shown 
elsewhere before that strike and since; that serious 
labor trouble may occur where labor unions take no 
part in it. In other words, men can be brought to- 
gether for adverse action and to make war or to fol- 
low the methods of war without joining a union. It 
has happened many times and can happen again. 

Another lesson is that where a committee ap- 
pointed serves voluntarily in the interests of their as- 
sociates, whether that committee be composed of work- 
ing men or whether it be composed of business men 
or lawyers or any kind of men, if that committee acts 
in the interest of their companions and of their class, 
then the people on whose behalf they act will not sub- 
mit to discrimination or injury being done them with- 
out a fight. That has always been so and it will be 
so so long as workmen retain any of the elementary 
principles of manhood. No group of employers 
would allow an injury to be done to voluntary repre- 
sentatives of theirs in a negotiation of that sort if 
they could possibly help it. They always resist it 
and fight against it for such is the nature of men. It 
is human nature for a busy executive, harassed for 
production and so on, to resent the interference of 
men whom he calls “disturbers” and regards as the 
cause of all the trouble. He imagines there would 
be no trouble were it not for these men who have 
waited upon him to adjust the trouble. He thinks 
they have stirred up trouble that would otherwise have 
been non-existent. That is nearly always a mistake 

No agitator can get very far unless behind him 
there is some cause for a grievance or for feeling that 
things are not right. That cause is not always justi- 
fied. There may be a misunderstanding or something 
of that sort. But I think it is safe to say that.a con- 
siderable proportion of the men at least must always 
believe, sincerely, that there is some real cause for 
complaint and grievance; or else your “trouble maker” 
and your “agitator” can’t get very far. 

I speak from practical experience and o tion 
on this point. It isn’t merely a theory with me, it is 
the result of much observation and a good deal of 
practical experience in that line. 

Another point is that the public will be probably in- 
creasingly interested in industrial disturbances. In 
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the first place, our industries are now being carried 
on increasingly by large corporations. Corporations 
are created and are maintained by the authority of the 
people. The people may depend upon them for im- 
perative necessities of modern life. The people are 
responsible for the maintenance of law and order 
when these outbreaks occur. They must usually con- 
tribute to the support of people whose means of sub- 
sistence are suspended or destroyed by these up- 
heavals. And they have in most cases maintained, 
by means of tariffs, prices for the corporation’s prod- 
ucts, higher than the free working of economic laws 
would provide. They are for these and other rea- 
sons partners in interest to all that a corporation 
does or does not do that affects the public welfare. 

It is, we believe, a proper function of the engineer, 
standing as he does between the employer or the cor- 
poration on one side and the men on the other, to 
throw all the light possible upon these involved and 
difficult questions. He occupies a more or less de- 
tached position. He is usually an expert and knows 
the meaning of the things that he is seeing and can 
understand their bearing upon the question. He is 
relatively free from prejudice on either side and may 
be entirely so. 

At the recent meeting of engineers at Washington 
this new function of the engineer was emphasized and 
brought strongly to the forefront, and it is the object 
of this meeting to throw additional light upon this 
matter of the twelve-hour day and of Sunday work, 
and to discuss it with a view to having it better un- 
derstood than is generally the case. 

To that end I have the pleasure of introducing a 
gentleman who has been making a study of the three- 
shifts system in the steel industry, and who will now 
make his first report to the engineering profession. 


2. By Rospert B. 


In talking on the technique of changing from a two- 
shift to a three-shift day in a continuous process in- 
dustry, my task is to throw light on the steel problem 
by presenting accomplished facts in another industry, 
—the pulp and paper industry. It is assumed you are 
interested in actual experience and prefer to more or 
less draw your own conclusions, based upon the facts 
presented. I will, therefore, start my talk by showing 
figures and charts in three plants, which I changed 


‘Consulting Engineer, New York. Mr. Wolf’s discussion is 
a repetition of an address delivered before the Engineers’ 
Club of Philadelphia (printed in Vol. XXXVII—12, No. 1092, 
of the Journal of that Club). 
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over from a two-shift to a three-shift basis. For 
obvious reasons I have left off the names of the three 
companies, but will gladly give information as to the 


_ exact place of operations to anyone who cares to go 


into the matter further. 

It has been suggested that I not only give you con- 
crete experiences, but also the conclusions we drew 
from these experiencs. I will, therefore, divide my 
talk into seven headings, as follows: 


1. Actual illustrations of the » obtained in three 
plants where the change was made. 


2. An interpretation of these results. 
3. Illustrations of how the shifts were actually rotated. 


4. The change in management policy which should accom- 
pany the change to three shifts. 


5. Proposed further changes being considered in the pulp 
and paper industry, based upon past experience. 


Actual Experience 


Under this heading I wish first to submit Chart A, 
which shows the operation of a sulphite pulp miil 
from its start in November, 1902, to February, 1906. 
This chart shows the production in tons per month 
and also the labor cost per ton, this labor cost in- 
cluding nothing but that labor actually used in the 
mill itself for converting wood into pulp. 


The change from two to three shifts took place 
some time during the year 1904 and while my own 
records as to the time of the change are not com- 
plete, nor are the records of the company that now 
owns the mill complete enough to state the exact 
month, still, as near as I can get at the time of the 
change, it was during the latter part of the summer 
of 1904, where the X is shown on the chart. You 
will note that the labor cost per ton shows practically 
no increase and as I was superintendent of the mill 
during this period, I know from actual experience 
that the increased production shown was because of 
the better spirit we obtained all through the plant 
when our men were not being overworked, as was the 
case with the long eleven and thirteen-hour shifts. 


Table I gives the actual increase in the number of 
men when I changed over another mill from a two 
to a three-shift basis. This mill was much larger and 
because it was very complicated and the equipment 
in poor condition, it was necessary to increase the 
number of men very materially. You will note the 
tour workers increased from 336 to 455, a total in- 
crease of 119 men. The day workers, which num- 
bered 200, were not, of course affected. The actual 
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% Increase (Considering Tour Workers Only) 35.4% 
% Increase (Tour and Day Workers) ........ 22.2% 


percentage of increase in the tour workers only was 
35.4 per cent and, considering all workers in the 
plant, was 22.2 per cent. In this mill, as in the previ- 
ous one referred to, the actual amount of money paid 


32 BULLETIN OF THE TAYLOR SOCIETY 
| ‘ 1970S 
+ 
450_ 
V4 
250. 
CHART A 
5 TABLE | per day of eight hours was the same as was previ- 
DATA ON CHANGE FROM TWO TO THREE SHIFTS ously paid for twelve hours. In this latter mill, while 
MILL No. 2 the labor cost per ton increased at first about 22 per 
cent, this was soon offset by the increased production. 
a Erp ere Our experience indicates very clearly that the large 
Employed Ranployed Increase production increase comes because of the fact that 
our men are wider awake and more “on the job” and, 
8 15 7 consequently, have much better control of the pro- 
Digester 18 27 9 cesses. | 
Ree ha bo 3 We actually increased the production of this mill 
from 42,000 tons to 111,000 tons per year, in seven 
(og ame oie ie 30 10 years’ time, without adding to the equipment a single 
digester for cooking the pulp; in other words, the 
‘ East Screen Room .......... 10 | 12 2 production was increased 2.9 times. I am not claim- 
ing that this increase in production was due entirely 
Filter House ................. 2 3 I to the change from two to three shifts, but I do know 
that we would not have been able to reach anywhere 
‘ a — aes near this figure if we had continued to operate on the 
(Tour Workers only) .336 _ 455 119 two-shift basis. Furthermore our quality changed 
200 200 during this period from the poorest pulp manufac- 
Granp TOTALS ........ 536 655 119 tured to the very best. Our keenest competition had 


always been from Europe, largely because of tlte fact 
that European quality was very much better than 
our own. | 

Our men, however, were not constantly tired out, 
but mentally alert, because of the reasonable hours 
that they worked, so that we were able to eliminate 
European competition entirely and our pulp invari- 
ably obtained the preference because it was cleaner, 
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stronger and better in color. In Europe, at that time, 
the mills were all on a two-shift basis. 

Right at this point, it might be well to mention the 
fact that we doubled the number of our employees 
while the production was being trebled, but this in- 
crease was largely because of the fact that in the de- 
velopment of the new processes, which made for 
greater economy in the use of materials, we needed 
a larger working force. The net result, however, was 
a reduction in the actual cost of manufacturing the 
pulp (in spite of the increase in the cost of raw ma- 
terials) of from $5.00 to $6.00 per ton, with the equiv- 
alent of an additional reduction due to the value of 
our by-products of approximately $2.00 per ton. 

Table II gives the actual figures from a small plant 
which changed from the two-shift to the three-shift 
basis, but because of the fact that the plant itself was 
modern and up to date, an actual saving in the num- 
ber of men could be effected, so that the total in- 
crease in the number of men was only 22.1 per cent., 
considering tour workers only; and the actual in- 
crease in cost 13.1 per cent. The rates of pay per 
day, as shown, and the drop in wages which took 
place here were due largely to the fact that this mill 
had postponed changing from two to three shifts so 
long that they were obliged to raise the hourly rates 
of their men so that they were half way between the 
normal paid by the industry, on a three-shift basis, 
and their old original rates paid on the two-shift basis. 
After the change was made these rates became prac- 
tically normal for that section of the country where 
the three-shift wages were in effect. 

The per cent increase in the number of men, when 
day workers are also included, was only 12.1 per 
cent. In this case, as in the previous one, the tonnage 
of the mill increased. It rose in a few months from 
an average of 70 tons per day, on the two-shift basis, 
to an average of 100 tons per day on a three-shift 
basis. 

To a considerable extent this increase in production 
came from mechanical improvements made in the 
processes, but from actual observation of what took 
place I know that great impetus was given to the bet- 
terment of the quantity and quality of output by the 
change to shorter hours. 

The man who managed this plant during the time 
that this change took place wrote me, when he sent 
me these figures, as follows: 


“You, of course, are familiar with the difference in spirit 
that permeated our organization after we changed to three 
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| TABLE II 
DATA ON CHANGE FROM TWO TO THREE SHIFTS 
MILL No. 3: 
Two Shift Three Shift 
No. Total Cost Ave. No. Total Cost Ave. 
Men perDay Pay Dept. Men. perDay Pay 
6 $23.68 $3.95 Acid Plant 5 $20.34 $4.07 
6 27.36 4.56 Digester House 9 37.44 4.16 
22 87.89 4.00 Screens _ 29 97.66 3.37 
12 57.72 4.81 Bleachery 12 56.58 4.72 
40 165.60 4.14 Machines 51 197.76 3.88 
18. 70.40 3.91 Boiler House 21 79.50 3.79 
Total Tour 
104 432.65 4.15 Workers 127 489.28 3.85 
80 Day Workers 80 
184 Total Men 207 


9% Increase in No. of Men 22.1, considering tour workers only 


% Increase in Cost 
% Increase in No. of Men 
when day workers are 


included 


13.1, considering tour workers only 


shifts. The men were wide-awake, energetic and on their 
toes, and interested in their work, while on the old basis they 
lacked enthusiasm and had a tendency to neglect things and 
sleep on the job. Much of the increased production, in my 
judgment, came from the change to the three-shift basis.” 


Interpretation of Experiences 


This interpretation has, to some extent, been given 
in explanation of the actual illustrations. Three gen- 
eralizations, however, can be made from these expert- 
ences, which I will summarize as follows. 

1. That there is a limit to the physical endurance 
of men and that there is a time beyond which nothing 
further is gained by prolonging the hours. Our ex- 
perience has been that, so far as the paper industry is 
concerned, eight hours constitutes a proper day's 
work, that even in the case of our day workers more 
work was actually accomplished in eight hours than 
in nine or ten-hour day. 

2. It is equally true that men are not mentally 
alert when physically fatigued. Mental alertness is 
absolutely essential to good quality of product and 
our experience has been that invariably when the ob- 
stacles to uniform quality are removed the obstruc- 
tions to increased output are also removed. 

3. As maximum quantity and quality cannot be ob- 
tained when the workmen are tired out, so is it im- 
possible to operate economically unless the hours are 
short enough to permit a proper amount of relaxation 
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outside of the plant. It is so obviously true that good 
quantity and good quality make for economy of oper- 
ation that it seems hardly necessary to make this final 
generalization. I am making it merely because we 
demonstrated to be a fact that it is more economical 
to operate a plant on a three shift basis than on two. 
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day continuous process department, such as the 
boiler house, digester building, etc.; and No. 3 indi- 
cates an alternate way of changing shifts, which is 
frequently used. 

It will be noted from this that the men are all on 
different shifts each week. This happens to be cus- 
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CHART B 


Rotation of Shifts 


Chart B shows three methods of rotating shifts, 
as it is ordinarily done in the paper industry. The 
letters indicate different crews, or shifts, and a com- 
plete period of rotation is shown. No. 1 indicates 
the method where there is no Sunday work. No. 2 
indicates one way of changing the rotation in a seven 


nap BAUSE | Gas 
Q 
222] ys] si wi ¢§ 
233] 75] 4s] 
2 60 
259 Ex} 1.00 
273) 2¢ Acie Test 1.00 
0} 28%) 75) (Combined 
281 3s 
[ \ 
+ \ 
- 
/ 
\ 
‘ 
se 
Time -Houans 


CHART C 


tomary in the paper industry. The men, however, 
could remain two, three or four weeks on each shift, 
in fact there are one or two mills where the men re- 
main two weeks on one shift before changing. I 
know of no instance, however, in the paper industry, 
where men remain constantly on the same shift. In 


_ the continuous process department where seven days 


a week are necessary, we make it a policy to encour- 
age the men to lay off one day in seven. 

A plan of operation in the maintenance department 
in a plant where we had approximately 300 men at 
work on construction and repairs, may be of inter- 
est. The maintenance and repair work in all paper 
mills is a big factor on Sunday, when the plant is 
down, especially in a mill that is being rebuilt, so it is 
necessary for a full crew to be on hand on Sundays. 
However, we found our men tiring out under the 
strain and devised a plan for practically raising the 
“time and one half” Sunday’s pay to double time, only 
the extra time accumulated as a credit which the man 
could take off during the week at the company’s ex- 
pense. In other words, if a man worked all day 
Sunday he could take off half a day during the week, 
or he could allow his time to accumulate and take 
off a full day every two weeks. 


Management Changes Required 


One of the difficulties that will be encountered in 
any process that requires close attention is the greater 
variations which tend to develop when a larger num- 
ber of men are at work. We had heard that the 
quality would vary more on three shifts than on two. 
However, we found that there was very little to this 
contention, as the greater alertness of the men, be 
cause of the shorter hours, offset: the variations due 
to the increase in the number of persons controlling 
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the operations. However, simultaneously with the 
change to the three-shift basis we began keeping con- 
tinuous records of performances, which enabled the 
workman to more readily visualize what had taken 
place before he came on. In this way he could more 


consciously carry on the process and so produce the 


least possible‘ amount of variation in the product. 
What I mean by this is shown in Chart C, showing 
a cooking chart from our digesters. The heavy line 
is drawn to indicate the change of shifts. Obviously 
a cook coming on at the seventh hour would easily be 
able to control the process, knowing just what had 
taken place previously. A graphical visualization of 
this work is very important. This illustration is 
taken from a sulphite pulp mill and the following is 
a description of this operation, taken from a paper 
called “Non-Financial Incentives,” which I read be- 
fore the American Society of Mechanical Engineers, 
December, 1918: 


This chart was designed to give the cook information about 
the reactions in the digesters in which the wood chips are 
cooked in a 6% solution of sulphurous acid partly combined 
with a lime base. 

The digesters have a conical top and bottom and are usually 
50 ft. high by 15 ft. in diameter. After the acid and chips 
are put into the digester and the cover is put on, steam is 
turned in at the bottom and the pressure brought up to 75 
Ibs: per sq. in. above atmospheric pressure. 

_As this does not heat the digester sufficiently to produce 
disintegration of the wood, it is necessary to relieve gas 
through a relief valve on the cover. Because of the removal 
of this gas, which is afterwards reclaimed, more steam can 
come in at the bottom and thus the temperatures are ad- 
vanced. The skill in cooking consists in the proper control 
of the relief valve. 

Before the introduction of these cooking charts illustrated 
by Chart C, all this was left to the unaided judgment of the 
cook, with usually nothing to help him but a small hand 
thermometer and a pressure gauge. Of course, great varia- 
tion in the aape was the result. The cooking charts, plotted 
by the cooks themselves, however, helped greatly as they en- 
abled the quick visualization of the work. On these charts, 
temperatures are converted to pressures for the reason that 
the pressure in the digester comes from two sources, one the 
natural pressure due to steam, and the other due to the sul- 
phurous acid gas. The pressure, for instance, which would 
correspond to a temperature of 212° would be o at atmos- 
pheric, yet from the chart you will see the gauge pressure 
actually showed 75 lbs. The difference between o and 75, 
therefore, is caused by the presence of sulphurous acid gas. 
As the cooking progresses, the gas is naturally used up; first, 
by being relieved for the purpose of making room for 
more steam; second, by the natural combination of the acid 
with the organic compounds liberated during the cooking 
process. 

At the end of the cooking process the gauge and steam 
pressures will naturally come very close together as the 
greater part of the SO; gas has been used. The gas pressure 
curve is obtained by subtracting the steam pressure from the 

uge pressure. It is really a resultant of the other two. If 
it drops too rapidly the cook knows that he is relieving his 
digester too hard and checks the opening of the relief valve. 
If it does not drop rapidly enough he knows he must open 
the valve wider in order to increase the relief. Of course, 
the figures are taken from recording instruments which are 

daily to insure accuracy. Naturally, an ideal cook- 
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ing chart was soon formed, one the joint work of the cooks 
handling the digesters and of the chemical research depart- 
ment. 

Immediately after the introduction of these charts a 
marked increase in the uniformity of the pulp was noticed 
and the cooks, while at first opposed to the new method o 
“cooking with a lead pencil” as they called it, soon learned to 
like their work, much better for the reason that they now 
had some way of visualizing the work in its entirety. In ad- 
dition to more uniform quality of the pulp, the yield from a 
cord of wood increased something over five per cent. 

We soon found that it was necessary to give some sort of 
continuous progress record if we were to keep up the interest 
in the work, because no man could carry in his mind any- 
thing but a general impression of his progress from day to 
day. Several good records for one day are only like so 
many good golf drives. They are a source of satisfaction at 
the time, but just as the score in golf denotes our real mas- 
tery of the game, so does the progress record measure the 
man’s increasing mastery of his work, and we feel that it is 
one of the moral obligations of the management to keep such 
records for the individual workman. Without these records 
men will not think of improvements in the process and they 
cannot be blamed for becoming indifferent. How long, for 
instance, would a superintendent or manager retain his in- 
terest in the economical operation of his plant if his cost 
sheets were withheld? We, as executives, must have quan- 
tity, quality and economy records, otherwise our interest soon 
lags. Why, then, should we expect the workman to be in- 
terested when he is not furnished with a record which at 
least reflects one of these elements? 

Referring to Table III, it will be noted that there are nine 
men cooking. These men are posted in the order of senior- 
ity, with the highest monthly record on top. There are three 
foremen at the top of the record. Each of these foremen 
has three cooks under him and their standing is made up by 
taking the average records of the men under them. In this 
way we are enabled to gct not only the individual records of 
the men, but the group, or team-work records, as well. The 
lower group is merely for the convenience of the department 
head in charge and gives the relative standing of the large, 
medium, and small digesters. This is irrespective of the men 
who are working on them. 

The total progress record figures in the first column are 
made up of the temperature, color, time and blowing records. 
‘The relative values that these have in the total record are 
shown at the top of each column, the total adding up to 100. 
The small variation in the monthly average column is char- 
acteristic of all our progress records, and shows how great 
is the incentive when 1.:dividual effort is intelligently recorded. 

The temperature record is obtained by taking half-hour] 
readings from the recording-thermometer chart, upon which 
a standard temperature curve has been plotted, calling each’ 
reading which happens to fall on the standard line 100, and a 
reading 20 deg. either side of the standard line 0. This 
means that for each degree off of the standard, 5 points are 
deducted from the progress record. ‘ 

The color record indicates how near the men come to 
blowing the digester when the color of the liquor shows the 

roper amount of lignine in the solution. The sample, drawn 
rom the side of the digester, is compared with the standard 
color. To get a methematical value for this factor a range 
of colors from a dark to a very light was obtained, the par- 
ticular shade which was taken as standard marked 100 and 
one shade either side 10 points less than 100. 

The time record is obtained by calling a certain time of 
cooking 100 and taking off on each digester cooked one point 
for each minute above or below this standard. 

The blowing record is obtained by calling 30 Ib. pressure 
100 (most of the cooking being done at a pressure of 75 Ib. 
per sq. in.) and 60 Ib. o, the idea being to get the pressure 
as low as possible before blowing the digester. 

It will be noted that the temperature value is higher than 
any of the others. This is because it is the most important 
element. The color record coming next in importance is 
given the next highest value, etc. | 
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By an a ent of this sort, by simply changing the 
relative value of the different factors, it is possible to em- 
phasize any particular phase of the work. The men willingly 
pay the greatest attention to the factor that has the greatest 
calles because it gives them the better record and because they 
know the reason for the change. For instance, if it is de- 
sired to emphasize quantity, we give a larger value to the 
time record and a lesser value to the temperature record. 
— is then somewhat increased at the expense of 
quality. 

While I could give many illustrations similar to the one 
just given of our cooking operations, I will give only one 
final illustration of how economy progress records meet with 
equally great response. In the plant where this system was 
developed were employed over 1,200 men and perhaps half of 
these men had individual progress records and the rest came 
under some sort of group-progress record. Invariably the 
records proved themselves to be an incentive to greater 

I could give many more illustrations of a similar 


nature, but this one is sufficient to illustrate the prin- 
ciple involved, namely, that it is a very simple matter 
to keep sufficient control records, which will much 
more than offset any variation in quality that might 
come from increasing the number of men. In fact, 
I do not hesitate to say that it has been demonstrated 
beyond any question of doubt that much greater uni- 
formity is being obtained where the mills are work- 
ing on a three-shift basis than where they are work- 
ing on a two-shift basis. 


Further Plans Contemplated 


The paper manufacturers’ experience with three 
shifts has convinced them that it is unquestionably a 
much more economical operation, from every point 
of view, than the two-shift method. They have 
learned that tired men do not make good workmen. 
It logically follows that wherever men are working 
seven days each week a way must be provided so that 
they have one day off. It is being proposed now to 
have an extra crew of men constantly at work to take 
the places of the regular-shift men, so that a systematic 
relief is provided. The method of doing this, how- 
ever, depends upon the number of men and also upon 
certain local conditions. It is obvious that once em- 
ployers work with their employees in bringing about 
an acceptable method this result can be easily accom- 
plished. The employer, as a matter of fact, has every- 
thing to gain by making such an arrangement, for it 
is an extremely. short-sighted policy to work tired 
men. When the plan of accumulating the half time 
of the men who work on Sundays on the day crew 
was first put into effect, we recognized that it was 
only: the first step in“arranging for full time off one 
day each week. We also recognized that the one day 
off in seven, in a continuous operation, was another 
logical step which should soon follow. 
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Suggestions for Other Industries Than the Pulp and 
Paper Industry 


I would like to state at this point that my willing 
acceptance to talk to you on this subject is because 
of the fact that I realize what I say will be helpful to 
other continuous-process industries in solving this 
problem of changing from two to three shifts. . 
Therefore, a recitation of the difficulties which we en- 
countered will be perhaps as helpful as pointing out 
the advantages. 

First, we had heard that men would not want the 
three shifts, but preferred the long hours. The re- 
sults, however, proved that our men almost invariably 
welcomed the change to three shifts. There were a 
few men, such as foremen who prophesied difficulties, 
and there was occasionally some old man who had 
worked two shifts all of his life and gotten so in the 
habit of it that he preferred not to change; but I 
can say unqualifiedly that the change was enthusias- 
tically welcomed by at least 99 per cent of our men, 
and the remaining one per cent were quickly con- 
vinced. 

I have known, for instance, where the management 
has compromised with the men to such an extent that 
they were getting practically three-shift rates and still 
working two shifts, where the workmen objected to 
the cut in wages which must come. However, it 
seems to me inexcusable that the management should 
operate its plant in such a short-sighted way, 1.e., pay- 
ing three-shift rates without getting the benefits that 
come from the shorter hours, which keep their men 
mentally and physically alert at all times. 


Second, we argued ourselves into believing that the 
men would not know what to do with their time when 
off duty. We soon found, however, that by assisting 
in the creation of outside recreational facilities that 
this was not a problem at all; in fact, it became a 
big asset to us in developing esprit de corps in the 
community as well as in the plant. I do not mean 
that we adopted what is familiarly known as welfare 
work. I do not believe in this because of its paternal- 
istic nature. However, when the men are encouraged 
to make their wants. known and the company recog- 
nizes its responsibilities to the community as well as 
to its employees, it will not be long before the men 
will be actually creating the necessary means of rec- 
reation. 

Third. We thought, at first, before we analyzed 
the situation carefully, that it would add fifty per 
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cent to our labor costs. The figures given previously, 
however, indicate that this was by no means the case. 
As a matter of fact the labor cost per ton of product 
invariably decreased. 

Fourth. The problem of shortage of labor was one 
which we felt to be quite serious, but this was easily 
overcome by distributing our key men throughout the 
plant and, while there was a slight amount of con- 
fusion to start with, this was soon over. 

The advantages given to promote employees to bet- 
ter positions are obvious and the better spirit which 
soon develops quickly offsets the small temporary 
losses occasioned by the change. I cannot help mak- 
ing the observation right here that with the present 
curtailment in industry all over the country, the time 
is ideal for putting all two-shift industries on a three- 
shift basis. 

Fifth. Greater demand for housing facilities was 
an objection which seemed, at first sight, to be a very 
serious one, especially in one particular instance where 
the plant was located in a small community. This, 
however, did not prove to be serious, as the actual 
percentage increase in the number of men was really 
small and the temporary congestion was quickly re- 
lieved. 

In this connection, it should always be borne in 
mind that the change from two shifts to three shifts 
never means an increase of fifty per cent in labor, but 
always a very much smaller percentage, owing to the 
fact that the number of men in each operation can be 
reduced because of the shorter hours and also from 
the fact that in all industries a large percentage of the 
men are on day work. 

Sixth. I have heard the nigieinan put up in the 
paper industry, when the three-shift movement first 
gained headway, that it would make it impossible for 
us to compete with foreign mills. This argument 
really no longer holds, because most foreign mills 
are on a three-shift basis at the present time, and I 
am informed that the English Steel industry is en- 
tirely on three shifts. 

General Conclusions 


It seems to me that the most obvious reason for 
the three-shift basis is that the day naturally divides 
itself into three equal parts. The principle is as old 
as the hills and has been enunciated from time to time 
by the world’s greatest thinkers. Eight hours of 
actual application to the performance of the daily 
work, by which we earn our living, is generally suf- 
ficient. By actual work, I mean the close application 
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of men to their daily tasks. It makes very little dif- 
ference whether this is operating a bolt cutting ma- 
chine, digging a ditch, or attending to the direction of 
a corporation’s affairs from a desk. I know that some 
men boast that they work sixteen hours a day and 
then wish the day were longer. If these men would 
stop to analyze their work, however, they would find 
that an average of eight, out of the sixteen hours, is 
devoted to a different kind of work. It consists 
largely of coming into contact with new individuals 
and with different lines of thought. In other words, 
this second period of the day is devoted to mental ac- 
tivities of a more or less recreational nature,—not to 
close application to work for the execution of which 
they are directly responsible. Finally, a third period 
of eight hours rest,—it may not be actual sleep, but 
complete relaxation,—is necessary, otherwise man 
would so deplete his vitality that he would wear out 
before his time. 

The logical division of the day, it seems to me, is 
eight hours of work, eight hours of recreation and 
eight hours of sleep. In any case, my experience of 
twenty-two or twenty-three years in a continuous- 
process industry has demonstrated to me that this 
grouping produces the best results from the stand- 
point of increased production, better quality and de- 
creased cost. 

Finally, let me state that the result of our experi- 
ence in humanizing work in the pulp and paper indus- 
try has been to make us realize that after all industry 
is for service rather than for profit. We were obliged 
to render a greater service to our customers, by mak- 
ing a better product; to obtain the better product we 
had to serve our men, by thinking of their human 
needs and cease classing them with our raw ma- 
terials. 

The human need is to release the creative power 
which resides in man’s faculty; first, to observe the 
operation of natural law; second, reflect upon the ob- 
served operation until he has thought out the principle 
involved; third, plan the ways to use this knowledge 
to obtain better results than before; and, fourth, create 
the necessary conditions to make this possible. 


It is the deadly monotony of repetitive work that 
is the curse of modern industry and unless this is 
changed (as we are successfully changing it in the 
pulp and paper industry) we can look forward to 
continued agitation for shorter and shorter hours. 


Even eight hours will not satisfy. 


One of the great troubles with the business man 
today is that he is confusing cause and effect. It is 
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because we are thinking only in terms of profits, which 
are the effect of service, that we are automatically cut- 
ting off the service, which is the cause of the profit. 
The service, however, must not only be to the cus- 
tomer, but also to the employee. An industry which 
renders service to society is bound to be rewarded by 
society and, therefore, cannot help being a profitable 
business. | 

A tremendous responsibility rests upon the Engineer 
because he is perhaps more conscious of the operation 
of the law of cause and effect than any other of our 
professional men. | 

Many of our big industries are today managed by 
members of the engineering profession, so it augurs 
well for the future when the constitution of the Fed- 
erated American Engineering Societies begins with 
the following preamble: 


Engineering is the science of controlling the forces and 
of utilizing the materials of nature for the benefit of man, 
and the art of organizing and of directing human activities 
in connection therewith. 

As service to others is the expression of the highest motive 
to which men respond and as duty to contribute to the public 
welfare demands the best efforts men can put forth, NOW, 
THEREFORE, the engineering and allied technical societies 
of the United States of America, through the formation of 
The Federated Engincering Societies, realize a long cherished 
ideal_—a comprehensive organization dedicated to the service 
of the community, state and nation. 


3. By C. L. Patterson’ 


The Association which I have the honor to repre- 
sent is an association of manufacturers of sheet steel 
and tin plate, and these plants are largely on an eight 
hour basis, but few, if any of the employees, working 
more than ten hours per day at the most. But many 
of these plants also have steel plants, open hearth and 
blast furnaces, in connection with them; and some of 
them at least, are still working twelve hours a day and 
seven days a week, and it is with these plants in mind 
that I venture to discuss Mr, Drury’s able presenta- 
tion of this subject. 7 

I have listened with interest to this address and 
what has perhaps impressed me most has been the 
absence of unfairness, misrepresentation and ignor- 
ance of the problems of the steel manufacturing in- 
dustry which usually characterizes discussions of this 
subject. I failed to hear it even inferred that the 
twelve-hour day and the seven-day week in the steel 
mills was due to the capitalistic system or the greed 
of the employers which is the stock basis for criti- 
cisms of the long day in the steel mills. I wonder if 
it has ever occurred to thinking men and women who 
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have interested themselves in promoting better work- 
ing conditions in the steel mills that the seeming an- 
tagonism on the part of the manufacturers of steel 
to the substitution of the three-shift system for the 
twelve-hour day has been due to the manner in which 
they have been approached on this subject by well- 
meaning but impractical and uninformed theorists who 
seem to be under the impression that the only question 
involved in changing from the two to the three-shift 
system is a question of dollars and cents and that the 
manufacturing industry is one in which profits should 
have no consideration. 

I know that the substitution of the eight-hour day 
for the long day is receiving the serious consideration 
of the leading men in the industry today; that they 
will welcome suggestions and a thorough and detailed 
discussion of the problems such as we have listened to 
this evening; and in my opinion, the day is very near 
when the twelve-hour day in at least the larger plants 
will be a thing of the past. 

Mr. Drury has given us the most illuminating and 
thorough analysis of this subject that I have ever 
heard or read, and I have every reason to believe that 
his effort will meet with not only earnest consideration 
but approval on the part of manufacturers of steel 
and it is my intention to place a copy of this address 
in the hands of every member of our association. 

I can think of but one phase of this subject which 
might have been discussed at greater length, and that 
is perhaps superfluous before an audience such as we 
have here this evening. I think the seven-day week 
is perhaps productive of greater dissatisfaction among 
the employees, greater bodily fatigue, and greater in- 
terference with the development of American home 
life, than is the long working day, and this emphasizes 
the necessity of a further explanation of what we mean 
by a “continuous operation.” I am not familiar with 
any industry where continuous operation is more 
economically necessary than in the steel industry. To 
reduce solid ore to liquid iron in the blast furnaces 
and solid iron to molten steel in the open hearths, is 
a process requiring hours of time and a high degree 
of heat, and the process, once started, must be con- 
tinued to the end. It is impossible to temporarily in- — 
terfere with the process without destroying the com- 
position in a blast furnace and to close down the open 
hearth furnaces for twenty-four hours would so 
greatly reduce the output, even after the furnaces 
were recharged and reheated, that the seven-day 
week, that is, seven days operation, is vitally necessary 
to the success of the industry. I am advised that a 


40 BULLETIN OF THE TAYLOR SOCIETY 


two-day shut-down of the blast furnaces of one of 
the large steel corporations during the May Day riots 
in 1915, cost that corporation a quarter of a million 
dollars to remove the ruined contents and repair the 
damage done. Since we cannot or have not found a 
process for making steel which will supersede the 
present continuous process, we must find some method 
by which the men who make steel can earn a wage 
proportionate to their skill and the hazard of their 
calling, and at the same time live normal American 
lives. 

I am not prepared to say that the eight-hour day 
is the maximum which the demands ef production re- 
quire. I am not satisfied that the nine or the ten 
hour day is too long, and I know of no real reason 
why the shifts should be confined within a period of 
twenty-four hours or why men could not work three 
shifts of ten hours each, providing due consideration 
be given to the physical well-being of the men and 
the labor costs of manufacturing steel, but I do be- 
lieve that the twelve-hour day and the seven-day week 
in the steel industry must and will be abolished and 
that the coming months, for the first time since 1914, 
is the opportune time for making this change. 

We have heard much in recent years of the grow- 
ing importance of the foreman in industry, and I am 
one of those who believe that the foreman is the key 
man in any plant and that he, more than any other in- 
dividual in the plant, is responsible for harmonious 
industrial relations. Permit me, in conclusion, to 
- quote the statement of a foreman in a steel plant, who 
in reply to an inquiry as to what he regarded as one 
of the greatest obstacles to a foreman’s success, said: 


The greatest thing that I am up against is the fact that I 
have no time to study and keep up with the procession. My 
work, with its hours of overtime, gives me very little time to 
think and plan for the future. When I go home at night I 
am so tired that I cannot keep awake when I pick up a 
magazine or a book, I am too tired to go down town to a 
lecture. If I do go down, I have to dress up, shave, walk 
to the car, and then I don’t get home until late, and as a 
result, I do not get near enough sleep. The next day I am 
dopey on the job. I once started a course of study in a cor- 
respondence school. I couldn’t keep it up as I had to work 
overtime so much. Since that discouragement I have al- 
yy been reluctant to start any more studying, but I want to 


That foreman, ladies and gentleman, has stated 
better than I am able, why the long day in the steel in- 
dustry must go. 

4. By Wriuiam H. Bartpwin’ 


Having for a long time believed that the 12-hour day 
ought to be abolished, I willingly accepted an invita- 


"Formerly Secretary Ohio Steel Company. 
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tion to participate in the discussion of the subject this 
Mr. Drury’s carefully prepared report 
shows a gratifying progress on the part of the manu- 
facturers in the steel industry towards making the 
change to the three-shift day, and it also reveals some 
obstacles in the way of this. 

I am glad that the subject is being taken up in this 
careful manner, because I believe the change has been 
retarded rather than helped by the ill-considered cen- 
sure of some well-meaning persons, who have con- 
fused it with other matters which are by no means so 
clear, and which, if carried out as they suggest, might 
in some respects be harmful to the men as well as to 
the companies. 

In organizing the Ohio Steel plant, which I helped 
build twenty-five years ago, it was necessary for us 
to have the 12-hour day, as our competitors did, or our 
company, which depended upon floating loans for all 
its working capital and part of the cost of the plant, 
would have gone to the wall. I have no sense of 
blame for what was then required of the men, because 
I worked with them and constantly exceeded the 12- 
hour limit in order to keep the business going, and I 
have a feeling of thankfulness to the loyal men in all 


‘positions in the plant who worked with us to build up 


a successful business. We protected them from acci- 
dents to the best of our ability, but we had neither 
the money nor the strength to do for them what has 
been, done so well by so many steel companies since. 
The eight-hour day would have been out of the ques- 
tion, but as the output increased, we voluntarily put 
some of the men in the most difficult positions on eight 
hours because it increased the production to do so. 

The principal objection to the 12-hour day, in my 
opinion, is that it takes so much of a man’s life that 
he cannot get his share of the benefits and privileges 
which belong to American citizenship; and nothing 
but the necessity of self-preservation, under such cir- 
cumstances as I have spoken of, justifies a company 
in continuing it. It is true that great numbers of men 
have been and are, as Mr. Drury has shown, willing to 
work :12 hours a day, and some prefer to. It is pos- 
sible for them to lead upright, honest lives while do- 
ing so, and in many positions the work is not too hard 
physically; but the tendency is all towards shorter 
hours, as it ‘should be by any fair distribution of the 
advantage of the increased facilities for production, 
and the men who are willing to work 12 hours must 
necessarily diminish relatively in number and in gen- 
eral standing as workmen. 
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No one would now think of requiring a man to 
work 12 hours a day were it not for the necessity of 
continuous operation during twenty-four hours; but 
the men are not responsible for this necessity, and 
they ought not to be required to give up so large a 
part of their lives for the benefit of employers and 
stockholders. On the whole, Mr. Drury’s statement 
seems to show that a change to the three-shift sys- 
tem, as I have always assumed, must add more or less 
to the cost of the product. This increase may be 
reduced by careful management, but most of all by the 
effect which the change has, or ought to have, on the 
spirit of the men. This is an element of the very 
greatest importance in any steel plant, and nothing did 
more to save the plant, of which I have above. spoken, 
from failure than such a spirit of loyalty on the part 
of the men. | 

It may have been a reciprocal appreciation of what 
they did for the company which made me later feel 
strongly that perhaps the most important thing in the 
steel industry at that time, certainly more important 
than the. discussion of over-capitalization, as to which 
intelligent men were able to protect themselves, was 
the abolition of the 12-hour day; for I discovered, in 
connection with the government investigation of the 
steel industry some years ago, that the profits of the 
steel manufacturers of the country, over a period of 
five years, were ample to absorb whatever increase in 
cost there might be in doing away with the 12-hour 
day, and still pay fair returns to the stockholders. 

This beautiful building in which we meet to-night 
is the gift of a man of great ability, who made the 
most noble benefactions of libraries, art galleries, and 
scientific institutions, which the world has ever known. 
All these are for the enrichment of the lives of man- 
kind, and we honor him for them; but in thinking of 
them, I have been unable to avoid a feeling of sadness 
when I ask myself of what possible benefit any art gal- 
leries or libraries can be to men who must work twelve 
hours every day, as thousands of men have been 
obliged to do in the plants in which was made the 
fortune from which these libraries came. 

I am aware that it is a mistake to idealize these 
men, just as it was a mistake in our recent policy to- 
wards Mexico to assume that, if granted the same 
freedom, the Mexicans would conduct themselves as 
American citizens do. Many of these men would not 
go to the libraries, or use their time to the best ad- 
vantage if relieved of four hours work per day; and 
in my opinion many of them, while working twelve 
hours, were and are doing more good for themselves 
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and for the country than they would be in following a 
revolutionist like Foster towards the control by the 
ignorant, as they did in the recent steel strike; but 
these men are in reality working for all of us, and it 
is the duty of those who get the benefit of their labor 
to help towards seeing that they have a fair chance to 
obtain the knowledge and conceive the ideals of decent 
American citizens. 


The establishment of prohibition throughout the. 
country, perhaps the greatest reform the world has © 


ever known, has not only done away with the temp- 
tation to these men to waste their time and wages in 


drinking, but it has also diminished the danger of 


violence in any differences between them and their 
employers, and made it easier to encourage them to 
make the most of their lives. Because of the vast 
benefit of prohibition to the steel manufacturers,~ far 
exceeding in my judgment any possible loss in doing 
away with the 12-hour day, they might all well af- 
ford to make the change, and devote besides some 
money towards providing instruction and help for the 
improvement of the time which the men would thus 
gain. 

I have spoken of the spirit of the men. Tasks and 
compensation must necessarily differ, and that some 
are hard is not inconsistent with satisfaction in one’s 
work ; but I do not see how it is possible for a man, 
who is working for a company which makes so much 
money as the steel companies have made in the past, 
to have a really cordial feeling toward an employer 
who obliges him to give up twelve hours of his day 
while the employer enjoys both leisure and luxury 
from his profits. I believe that because of the force 
of habit, and the relative ignorance of the men, the 
present system may be maintained for some time yet ; 
but there is a new spirit awake in the world. The 
changes to the three-shift system in several countries 
in Europe have been made since the war, and no 
doubt because of this new spirit. The ideas which 
prevail among the metal workers in Italy, alluring but 
unmistakably destructive as they are, have made little 
progress in this country. There is perhaps no real 
danger that they will spread here; but the demand of 
the coal miners a year ago, that their working day be 
limited to six hours, perhaps the most unwarranted 
hold-up ever attempted with the American people, 
shows that even here great numbers of men are capa- 
ble of making a forcible demand for a four-shift day. 
I believe that nothing would do more to forestall such 
unreasonable demands of any kind, and to establish 
more cordial relations between the companies and 
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their men in the steel industry here, than for the 
managers to promptly take up with the workmen the 
change to the three-shift system for all men now 
working twelve hours. It would, I believe, promote 
loyalty, increase the feeling of common interest, shut 
out interference by outsiders, and in the end be a 
blessing to all concerned. 

It is true that this change, which has long been 
talked of and which was perhaps necessarily delayed 
_by war conditions, will require more men, and in some 
cases more houses; but the steel companies can over- 
come these obstacles as they have overcome so many 
others, and with the complete abolition of the seven 
day week and the 12-hour day can appeal confidently 
to their men to join in securing that maximum produc- 
tion of which the world is in so much need. 


5. By Waitinc Writiams! 

I want first of all to give confirmation to the re- 
marks made by Mr. Drury as to the English situation. 
This summer it was a very great surprise to find that 
the entire British iron and steel industry had gone 
over to the eight-hour day and gone over so hard that 
there was practically no further discussion. Every- 
body appeared to feel that the eight-hour day had ab- 
solutely won its way ever since it had been made uni- 
versal by the law of March, 1919. I confess, also, 
that I found myself rather in an embarassing situation 
when, as a manifest steel worker from America, I 
tried to tell my English friends about the situation 
here, and found them all assuming that of course 
long ago in the “land of opportunity” we had given 
up the twelve-hour day. 

To my, “No, we have twelve hours every day and 
often a seven-day week,” they would snort a “Well, 
Hail Britannia, I supposed we was bloody well the 
lawst”’! 

I found also they had put into operation in getting 
the eight-hour day the use of a sliding scale by which 
the expense of the change was partly borne by the 
workers and partly by the management according to 
the workers’ earnings. This was feasible because 
practically all of the tonnage workers in the steel 
trade in Great Britain have been working for a long 
time on a sliding wage scale by which when the price 
of steel is high they get a higher rate of pay. 

I think it is very largely as the result of this that 
conditions in the steel and iron industry in Great 
Britain are believed by a great many people to be bet- 
ter than in any other field of industrial relations in 
Great Britain. 
~ *Recently Vice-President Hydraulic Pressed Steel Company. 
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Following_my_shperienc in the labor gangs of 
steel plants in this country in 1919, I came to feel that 
the twelve-hour day was very distinctly the cause of 
what I have heard some steel executives speak of as the 
“lessening quality of the personnel in steel.” Good 
men that go into the steel industry are pretty likely to 
find it an unattractive place because of the twelve- 
hour turn. Too generally steel is accepted as a man- 
killer; too generally those who have come up through 
the process successfully feel that there is no other 
way of making steel than that it should always be a 
man-killer. 

I am quite sure, however, that the steel makers are 
paying a very great price for the long turn in terms 
of a lowered quality of their personnel. I know I 
got a great shock that first night in the steel plant 
when I joined my companions from all over the world 
and tried to show that in spite of my soft-handedness 
I could do as good a night’s work as they. I started 
out to move those bricks—those hot bricks and cold 
bricks and medium bricks and broken bricks and good 
bricks—tried to lift bricks and kick bricks and throw 
bricks for twelve long hours—at a pretty good pace. 
But, I couldn’t pull any rough stuff like that! In all 
languages I was patted on the shoulder with a “Hey, 
buddy, where’s da fire? What da hell, you kill you’- 
self! Twelve hours long time.” 

With each admonition I would “step my voltage” 
down a bit, until finally I moved those bricks just the 
way everybody else did—so you could hardly tell 
whether I was moving at all. 

On the twelfth hour everybody slept,—bosses and 
everybody else. Of course, the beginning of the thir- 
teenth hour was, for many people, only a matter sim- 
ply of the whiskey and beer. 

People who have the idea that the great appeal for 
a drink is sociability should go into the steel towns 
as they used to be and see the men at the end of the 
twelfth hour—especially if it has been the twelve- 
hour night crowd—line up three deep to the bar, each 
man simply waiting his turn to get into the second 
line and then into the first, taking his glass of whiskey 
and on top of that the glass of beer, without saying 
anything to anybody,—simply for the purpose of mak- 
ing sure that they should get a better day’s sleep 
through all the day-time noises of the children, the 
street-cars and so on. Everybody gave me the as- 
surance that if you took a couple of “whiskey-beers” 
the thing was very easily done. So the drinking was 
simply a matter of adaptation to the situation and, of 
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course, an adaptation which was all the time lowering 
the morale of the whole crowd. — 

So I came to feel that largely because of the long 
turns, steel had got onto a sort of “mishap-basis.” It 
is apparently figured all the time that there are going 
to be mishaps in steel,—that you are going to have 
spills, this mess or that. I am quite sure that with 
the heightening of the morale that can be expected 
from the short turns there is going to be a very defi- 
nite saving from the lessening of spills and other acci- 
dents as the direct results of the increased quality of 
the men. 

In connection with the foremen, this saving should 
be even greater. I am quite sure that management is 
paying a still higher price in terms of the lowered 
morale of the foremen. Most of the foremen that I 
saw did their job of sleeping regularly every night. At 
one plant the head of the labor department said with 
great pride that at least they had worked it out in 
that plant that the foremen did not sleep. I had to 
exercise great self-control in order not to let him see 
what a tremendous surprise he was handing me, inas- 
much as every night at a certain time the word would 
go around, “Boss asleep; I work one hour, you go 
sleep.” I still am unhappy to think of the night when 
I went into the gang at a new steel plant where the 
boss was thoughtless enough to go off without telling 
me where I could find him. So when I tried to join 
the crowd after the mid-night supper hour I had to 
lose an hour of my good time before I could find him 
and join the crowd fast asleep, so well hidden had he 
been. Of course, that never happened again! 

All this meant, of course, that everybody in the 
gang felt that he “had something” on his boss when 
the boss was sleeping. Thus even these drivers, men 
that absolutely depended on their steam to drive the 
crew, couldn’t even make their steam work because 
when the boss said to them “You get the hell out of 


here,” they would answer “Go chase yourself, I tell - 


your boss how much you sleep around here,” and Mr. 
Gang Boss would let the subject drop. 

Of course, men of that sort simply cannot be ex- 
pected to really use good leadership in either getting 
the energies that the men have to give or in directing 
them toward the doing of the job. In many places I 
saw men doing things that seemed to me perfectly 
foolish, under the direction of the boss, simply be- 
cause, in my opinion, you cannot possibly get a man 
who uses his head effectively to be a boss if he is re- 
quired to drive men who are on the twelve-hour sched- 
ule. And I am quite sure that there can be a very real 
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saving if, with the change to the three shifts, there 
may also be a change in the quality of the leadership 
given the men. You must have drivers with twelve- 
hour men. If you must have men who will be drivers, 
then you cannot possibly expect them to be good users 
of their heads, or good directors of the energies they 
get. So the moment you put in a three-shift system 
you ought to make sure*you change the quality of 
your leaders. 

Of course, in the labor gang it is not always neces- 
sary to change from the two-shift to the three-shift. 
That is because you don’t have to be in absolutely con- 
tinuous operation in the labor gang. You may have 
the device of the “staggered schedule’”—with floating 
crews of laborers working two shifts of ten hours 
each, if you like, and then work down gradually to 
the eight-hour schedule with the help of experience. 

Just one thing more. I am quite sure that there 
are big possibilities of saving on the new three-shift 
basis by means of careful “engineering revision.” 
It seems to me too bad that in the “cinder-pit,” where 
power is used on a more lavish scale than almost any- 
where you can imagine, that there, right alongside of 
these tremendous cranes and instruments of power, 
men should be using more sweat than almost any- 
where else. There night after night I would try to 
shovel that “cinder” out of the slag-pockets under- 
neath the open-hearth furnace. Night after night I 
would shovel this very heavy material three or four 
feet, then move over three or four feet and shovel it 
another three or four feet, and finally get it into the 
box. With aching wrists and with tired back I would 
then stand and see the crane come along and take up 
the box as if with one of its little fingers and whisk it 
away, and I fairly wanted to scream at the d—d thing, 
that all that muscle should have to be given to it when 
it could be made perfectly needless if that box were 
swung in under by ten feet. (All of you will realize 
how profanity rises to the lips if you get such a feel- 
ing toward a crane and toward the use of power and 
toward the lack of engineering revision, when that 
feeling is in every muscle of your weary body.) 

I am quite sure that engineering revision could have 
it so that the slag pocket, for instance, could be 
emptied by the destruction of a wall. Also things 
could be so placed in the steel plant that there could 
be a very great deal less of the use of the wheel- 
barrow and that sort of thing. In such ways I am 
sure it could be worked out to make much more effec- 
tive the energies that men do give in the steel plant. 
In some cases I felt it was necessary to write an 
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anonymous letter to the management that they had 
built up the whole system in days of cheap labor and 
that somebody ought to apprise them of the fact that 
labor was no longer cheap; everywhere it seemed to 
be the thing to take things very easily with regard to 
the saving of men’s labor. 

I am quite sure, finally, that now is the appointed 
time to make the change. It will be mentioned at a 
great many meetings of the workers that here are 
thousands of men out of work while in steel there 
are thousands of men on the twelve-hour turn. | 

Where there is so much of the human “thought” 
behind anything, I am sure that the problem can be 
worked out on a basis that is ethical, practical and 
right from every point of view. 

Some one has said: “We breathe cheaply in the 
common air thoughts great hearts once broke for.” 
Anybody who has had any experience with the eight- 
hour shift will agree that it would be a shame if any 
hearts were required to be broken for the bringing 
about of a change so manifestly to be desired from 
every point of view. 


6. TELEGRAMS AND LETTERS 3 
The following telegrams and extracts from letters 
represent the views of persons who had been invited 
to discuss Mr. Drury’s paper but were unable to be 


present : 


Have read Mr. Drury’s paper with regard to Common- 
wealth Steel Company’s experience with three-shift arrange- 
ment and glad to say his statements are correct. We feel 
the three-shift condition has enabled us to get a higher type 
of workman and has increased efficiency which has reflected 
itself in a higher quality of product and increased tonnage. 
It has reduced turnover. We find men more alert on an 
eight-hour turn. It has also minimized our accidents from 
both human and production standpoint as well as resulted in 
a more economical use of materials and prolongation of life 
of furnaces. We feel our experience has been most satis- 


factory on the three-shift arrangement. 
CHARLES M. COOKE.' 


Have read Drury’s reprint. His investigation seems ex- 
haustive; his attitude practical; his deductions unanswerable. 
I am more strongly convinced now than ten years ago of 
economic wisdom of abolishing twelve-hour shift in steel in- 
dustry. Probably its leaders will never have better time than 
now to take action. Postponement must stimulate unrest and 
make practical basis of wage readjustment more difficult. 

| R. A. BULL? 

Mr. Drury was here about two weeks ago and had a long 
talk with the writer with respect to the three-shift system 
in the steel industry. It is our opinion that great caution and 
care must be exercised in arriving at any conclusions what- 
soever with respect to the economic success where plans 
have changed from the two-shift to the three-shift plan. We 
are entering a period wHich is going to test many wage 
methods and plans of employees’ representation which were 
inaugurated during a period of unbounded prosperity and 


*Supt. Open Hearth Dept., Commonwealth Steel Company, 
Granite City, 

*Consulting Engineer (in foundry practice); Vice-Presi- 
dent Du Quesne Steel Foundry Company; Sewickley, Pa. 
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labor shortage. Only yesterday I read a letter from an execu- 
tive who was just leaving the employ of a large steel com- 
pany because of certain changes in their policies which made 
his position no longer necessary. This Company has already 
made very sweeping changes in its personnel program by 
discontinuing its employees’ representation scheme, etc., etc. 
We have heard of a few isolated cases where plants have al- 
ready reduced hourly wages and changed back from the 
three-shift to the two-shift pfan in order that the total weekly 
a of those employees who remained would not be re- 
uced, 

We have stated to Mr. Drury and others that we are op- 
posed to the change from two shifts to three. shifts by sim- 
ply passing on an added cost to the public. 

We have introduced the three-shift plan into all of our 

roducing departments and most of our service departments, 
but it will take us some months before we can determine 
whether or not our unit cost has been maintained at the 


former level or increased or decreased. 
CHARLES R. HOOK.* 


VIII. APPENDIX 


REPORT OF A COMMITTEE OF THE STOCKHOLDERS OF 
THE UNITED STATES STEEL CORPORATION— 
Aprit 15, 1912 


At the annual meeting of the stockholders of the 
United States Steel Corporation held April 17, 1911, 
the following resolution was adopted: 

RESOLVED, That the chairman shall forthwith appoint a 
committee of not more than five persons from the officers, 
or stockholders, of this Corporation to investigate and report 
to the Finance Committee, as soon as may be but not later 
than October 1, 1911, as to the truth of the statements con- 
tained in a certain article appearing in the March number of 
the AMERICAN MAGAZINE under the title “Old Age at 
Forty,” and that such a report together with such comment 
as said Finance Committee may desire to add thereto, shall 
thereupon be printed and mailed to the stockholders of this 
Corporation. 


Pursuant to such resolutions, Hon. E. H. Gary, 
Chairman of the Board of Directors, appointed the 
following committee: 

Thomas DeWitt Cuyler, of Philadelphia, 

Stuyvesant Fish, of New Yor ' 

Darius Miller, of Chicago. 


Charles A. Painter, of Pittsburgh, 
Charles L. Taylor, of Pittsburgh. 


The absence of several members of the committee, 
immediately following its appointment, prevented a 
full meeting until October 31, 1911, on which date the 
committee met for organization, electing Mr. Fish as 
chairman. Between that date and January 12, 1912, 
several meetings were held, at one of which Charles 
M. Cabot, the author of the resolution, and John A. 
Fitch, the writer of the article “Old Age at Forty,” 
were present. They, with three members of the com- 
mittee, held an all-day conference. 

At the meeting held on January 12, 1912, William 
H. Matthew was chosen to act as secretary of the 


"Vice-President and Asst. Gen'l Manager, The American 
Rolling Mill Company. 
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committee. Since that date, he has devoted his en- 
tire time to visiting many plants of the corporation, 
has interviewed workmen, superintendents, and of- 
ficials, business and professional men in the mill towns, 
and has been in conference constantly with one or 
more members of the committee. | 

From the data gathered by our secretary, together 
with that obtained by the members of the committee, 
who, accompanied by Mr. Cabot on the committee’s 
invitation, visited many of the works in the Chicago, 
Cleveland and Pittsburgh districts—giving to such in- 
spection all their time from April 3 to April 12—the 
facts and recommendations which follow are sub- 
mitted. | 

As a result of the several meetings held by the com- 
mittee, for the study of the article under discussion, 
as also through conference with Messrs. Cabot and 
Fitch, it seemed that the main questions calling for 
consideration were. 


(a) The seven-day week, and long turn, 
(b) The twelve-hour day, 

6S} The speeding of the workmen, 

d) The repression of the men. 


Before taking up these questions singly, we believe 
we state the facts in saying that no one of these prac- 
tices was inaugurated by the United States Steel Cor- 
poration. Rather were they in vogue, to a greater or 
less degree, in the various companies which were 
brought into one when the Steel Corporation was or- 
ganized. 

(a) The seven-day week and long turn. Until re- 
cent years, the seven-day week has been the general 
rule and practice followed in all the operations which 
are necessarily continuous, particularly in that of blast 
furnace work. Nor was it always confined to depart- 
ments where such continuous operation was a rnetal- 
lurgical necessity. Recognizing the harmful effects 
of:such schedule of work, the Finance Committee of 
the Corporation, on April 23, 1907, adopted and trans- 
mitted to the presidents of all subsidiary plants of the 
Corporation, the following resolution: 

On motion, it was voted to recommend to all sub- 
sidiary companies that Sunday labor be reduced to 
the minimum; that all work (excepting such repair 
work as cannot be done while operating) be suspended 
on Sunday at all steel works, rolling mills, shops, 
quarries, and docks; that there shall be no construc- 
tion work, loading or unloading of materials. 

It is understood that it is not at present practicable 
to anply the recommendation to all departments, 
notably the blast furnaces, but it is desirable that the 
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spirit of the recommendation be observed to the full- 
est extent within reason. 

While the efforts made by individual officials to 
carry out the recommendation of the Finance Commit- 
tee resulted in some progress being made toward com- 
pliance with same, in many plants it was disregarded 
in whole or in part. The explanation of this failure 
to detach from the steel industry the seven-day sched- 
ule of work may be best found, we believe, in that 
zeal of operating officials, for output, exclusive of all 
other considerations. This being contrary to the 
policy of the board, and at variance with the resolu- 
tion of its Finance Committee, a telegraphic order of 
a pre-emptory character was issued by Judge Gary, 
on. March 18, 1910, to the presidents of all constituent 
companies, reading as follows: 


Mr. Corey, Mr. Dickson and I have lately given much seri- 
ous thought to the subject-matter of resolution passed by 
the Finance Committee April 23, 1907, concerning Sunday or 
seventh-day labor. Mr. Corey has written you concerning 
the subject within a day or two. The object of this telegram 
is to say that all of us expect and insist that hereafter the 
spirit of the resolution will be observed and carried into ef- 
fect. There should and must be no unnecessary deviation 
without first taking up the question with our Finance Com- 
mittee and asking for a change of the views of the committee 
which probably will not under any circumstances be secured. 
I ny ete the fact that there should be at least 24 continu- 
ous hours interval during each week in the production of 


ingots. 


(Signed) E. H. GARY. 


Whether viewed from a physical, social or moral 
point of view we believe the seven-day week is detri- 
mental to those engaged in it. While not wishing to 
imply that the method adopted by any individual of- 
ficial or any combination of two or more methods 
would be the best to meet requirements in all mills, 
we are strongly of the opinion that no matter what 
alleged difficulties of operation may seem to hinder 
the abandonment of the seven-day week, they must be 
met. > 

The records of today indicate that with the excep- 
tion of two or three plants, the seven-day week has 
been relegated to the past. 

The resolution of the Finance Committee, as subse- 
quently emphasized by Judge Gary, was strictly man- 
datory in character and should, in our judgment, be 
absolutely enforced at all times, in al! mines, mills, 
shops, railways, docks, and works of the Steel Cor- 
poration. Any tendency on the part of anyone to dis- 
regard the spirit of the letter of such order should be 
sufficient cause for removal from service. 

Closely allied with the question of the seven-day 
week, is that of the excessive hours of labor involved 
in continuous processes, caused by the changing of 
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the working shifts from day turn to night turn and 
vice versa. An examination of the time sheets of 
many of the mills shows that this practice has been en- 
tirely abolished in many of the departments and not 
in others. We recognize that at rare intervals there 
may come emergencies and unusual conditions that 
would make absolute enforcement of any exact sched- 
ule of work hours impracticable, a fact equally true in 
any field of industry and commerce. Our investiga- 
tion, however, leads us to believe that it is feasible and 
practicable to eliminate the long turn formerly fol- 
lowed in the changing of shifts in continuous process 
work, and that it should be done. Further, that con- 
scientious efforts should be made by all to reduce to 
a positive minimum any undue length in work hours 
that emergencies and unforseen conditions may some- 
times demand. 

(b) The twelve hour day. To ascertain the num- 
ber of employees of the Steel Corporation working on 
a twelve-hour schedule (exclusive of officers, man- 
agers, and clerical forces), we have examined the rec- 
ords of 175,715 men. Of this number we find 45,248 
or 2534% are at present working twelve hours per 
day. Generally speaking, this schedule of work finds 
its largest proportion in those departments which are 
more or less continuous, such as rolling mills, open 
hearths, and blast furnaces, where the percentage 
working twelve hours varies from 50% to 60%. The 
explanation of such fact may be found partly at least, 
in the introduction of a large number of mechanical 
improvements which have steadily cut down the ex- 
hausting drudgery and the: severe physical labor that 
was characteristic of many of the processes in the 
earlier years of the iron and steel industry. The actual 
physical labor involved in many of the positions is, 
today, much less than in former years, this being 
especially true of the open hearth and blast furn- 
aces, where the intermittent character of the work is 
such that there is less call for actual expenditures of 
physical energy than in many of the 8 and 10-hour 
positions. 

Notwithstanding this fact, we are of the opinion 
that a twelve-hour day of labor, followed continuously 
by any group of men for any considerable number of 
years, means a decreasing of efficiency and lessening 
of the vigor and virility of such men. The question 
should be considered from a social as well as a physi- 
cal point of view. When it is remembered that the 
12 hours a day to the man in the mills means approxi- 
_ mately 13 hours away from his home and family— 

not for one day, but for all working days—it leaves 


Vol. VI, No. 1 


but scant time for self-improvement, for companion- 
ship with his family, for recreation and leisure. It is 
important that any industry be considered in its rela- 
tion to the home life of those engaged in it, as to 
whether it tends to weaken or strengthen the normal- 
ness and stability of family life. By a reasonable con- 
serving of the strength of the working population of 
today may we be best assured of a healthy, intelligent 
productive citizenship in the future. 

We are not unmindful of the fact that the 12-hour 
day has by its general acceptance and practice over a 
considerable period of years become firmly entrenched, 
and that any sudden or arbitrary change would in- 
volve a revolution in mill operations. Nor are we at 
all sure that it would be possible for any one em- 
ployer, or any number of employers, to inaugurate a 
shorter hour system, unless a similar policy should be 
adopted by all employers engaged in the same indus- 
try. We do believe that following in the wake of 
other betterment of conditions in the steel industry, 
there will naturally come a shortening of the hours 
of labor and the eventual abolishment of the 12-hour 
day, which will tend toward increasing the efficiency 
and resourcefulness of the working population and 
for that reason, bring benefit to both employer and 
employed. That steps should be taken now that shall 
have for their purpose and end a reasonable and just 
arrangement to all concerned, of the problems involved 
in this question—that of reducing the long hours of 
labor—we would respectfully recommenda to the intel- 
ligent and thoughtful consideration of the proper of- 
ficers of the corporation. 

(c) The spéeding of the workmen. In the article 
which is under discussion, considerable criticism is 
made against the system of payment of wages by 
piece work. We do not believe that there has been 
evolved any fairer or more generally accepted method 
of payment for labor. Likewise, what is known as 
the “bonus” system which has been largely employed 
by the Steel Corporation as an incentive to increase in 
output and efficiency, is objected to as tending to re- 
sult in a system of speeding, harmful to the men. 

That there is possibility of abuse in these systems is 
true. Have there ever been devised rules of proced- 
ure in any field of industry free from such possibility ? 
Our observation of labor conditions in the mills of the 
Steel Corporation does not lead us to believe that there 
is either desire or tendency on the part of foremen and 
superintendents to pursue these policies to a point that 
would mean harm or injury to the men under their 


charge. It is, of course, within the province of the 
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Board of Directors, and they should employ the neces- 
sary means whereby they would always be conversant 
with and able to promptly check any official, who in 
his anxiety for output, becomes disregardful of the 
possible injury to his men by overspeeding and exces- 
sive strain. 

As general operating policies, we believe the “bonus” 
system and the payment of wages by piece work to be 
of advantage both to employer and employe, guarding 
as they do against that dead level of wages regardless 
of the ambition, the reSourcefulness, the efficiency of 
the individual concerned. They are the exemplifica- 
tion of the esprit de corps that is essential to the suc- 
cess of all enterprises ; they are but a part of that spirit 
of contest and competition that is characteristic of all 
American life, whether it finds expression in the 
schoolroom, on the athletic field, in the target contests 
of army and navy, or in the legitimate striving for 
“place” among workmen, foremen, superintendents, 
managers and higher officials in any field of com- 
merce and industry. Thru their operation, the qual- 
ities of perseverance, ingenuity and grit have oppor- 
tunity for expression, development and reward. As 
stated above, these special bonuses are offered as an in- 
centive for increase in output and efficiency. That 
they should find fair and just distribution among all 
those whose efforts and labor contribute to any result- 
ant increase in production, or economics, would seem 
to be a subject calling for consideration and action. 

(d) The repression of the men. The Steel Cor- 
poration has made efficiency the one standard by which 
continuance of employment in its plant is determined. 
If we are to understand the term “repression of work- 
men” as a criticism of, and objection to, this defined 
policy, then the implied charge is true. If on the 
other hand, it involved the question as to what meas- 
ures the officers of the Corporation should adopt for 
the suppression of organizations that in the past have, 
at times, proved irresponsible and incapable of self- 
control, that have advocated and ofttimes insisted 
upon what are believed by many to be fallacious the- 
ories and practices, then, at least, the charge may well 
be open to discussion. 

As a committee of stockholders, we do not believe 
the final solution of the problems involved in this 
question has been reached. We do believe the present 
methods are preferable to the old for all concerned, 
and that the Steel Corporation, in view of the prac- 
tices often pursued by labor organizations in steel 
mills in past years, is justified in the position it has 


taken. That the method of employment today must 
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prove to be the best for the future js a question on 
which there may well be a difference of opinion. The 
interests of society and the community at large will 
not best be served by that type of mind, whether it 
be employer or employe which bases action ‘on the as- 
sumption that might makes right. On the contrary, 
the adjustment of the relations between employer and 
employe is a task for men of sound minds, reciprocal 
natures, broad sympathies and courage, men who be- 
lieve that the future may be made better than the 
present. May it not be reasonably hoped that such 
men, whether they be officials or wage-earners, may 


more and more be found working together to bring 


forward the day when employer and employe shall 
enter into a common administration of industrial in- 
terests. In the article under discussion “Old Age at 
Forty,” mention is made of the general social wel- 


fare policies inaugurated at different times by the . 


Steel Corporation. It would seem to be in the prov- 
ince of this report to briefly outline those policies, and 
to consider their value as affecting the relationship of 
employer and employe. 


Safety Department 


It is not necessary here to trace the growth of the 
earlier efforts made by different subsidiary companies 
toward the prevention of accidents, to the time when 
they found their culmination in the organization of a 
central committee of safety early in the year 1908, 
which committee was given the power to examine all 
the various plants of the corporation, and as rapidly 
as possible to bring every mill to the highest possible 

int of effectiveness in accident prevention. That 

ommittee has and is carrying on a determined and 
effective campaign for safety all along the line. Its 
work is considered as important a subject as any that 
the Corporation has to contend with in the manufac- 
ture of its products. From the start it has worked on 
a sound, vigorous and scientific system of accident 
prevention. The central office of the Safety Depart- 
ment is in New York, in charge of an acknowledged 
expert, with several assistants, and supplemented by 
local safety committees in each of the subsidiary 
companies, which, in turn, are supplemented by sub- 
committees of foremen and workmen, all striving to 
study and safeguard the lives and welfare of em- 
ployes. During the years 1910 and 1911, there was 
expended $1,750,000 for safety, and large appropria- 
tions have already been granted for a continuance of 
the work. Gratifying results have been accomplished 
as evidenced by the fact that the percentage of seri- 
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- gus and fatal accidents throughout all the plants of the 


Corporation shows a decrease of 43% since 1906. 
This reduction of serious and fatal accidents, based 
on the normal number of employes (200,000) means 
2,300 less in 1911 than in 1906. Prevention is but 
the first step in the system of accident and relief 
@vork as carried on by the Corporation. Nearly every 
plant has its emergency hospital equipped to render 
first aid to any workmen injured. Each mill has its 
surgeon and nurse to administer promptly the neces- 
sary assistance in case of accident, and the company 
provides efficient hospital treatment, either in its own 
hospitals or those of the community. 


Voluntary Accident Relief Plan 

In spite of all precautions taken and all efforts to- 
wards prevention, there will occur many accidents in 
any large industry involving temporary or permanent 
disability, and sometimes death. To Andrew Car- 
negie, the steel industry is indebted for the first volun- 
tary relief measures. In 1901, he created a trust of 
$4,000,000, the income of which was devoted, within 
the Carnegie interests to the relief of families from 
whom the breadwinner had been removed by acci- 
dental death, to the temporary relief of those em- 
ployes meeting with work’s accidents, and to the pen- 
sioning of superannuated employes, and those per- 
- manently disabled. From this fund, there was dis- 
bursed in nine years, the sum of $1,756,955.59 among 
9,746 employes. What has been the policy of the 
corporation in this matter of ameliorating the condi- 
tions which accidents often bring to the homes of its 
employes? In May, 1910, it established a plan of re- 
lief whereby it made voluntary provision for the care 
and benefit of all employes injured and for the fami- 
lies of those killed. In a report of this nature, we 
cannot discuss the considerable detail of such a sys- 
tem. During the years 1910, 1911, $3,133,000 was 
paid in aid of workmen who were injured in the mills, 
and to the families of those men who were killed in 
service. In addition to this voluntary relief on the 
part of the corporation, there exists in some of the 
subsidiary companies plants employes’ beneficial asso- 
ciations for insurance against sickness and death from 
causes other than mill accidents. To the funds of 
these both the men and the company contribute, and 
in their administration there is a similar partnership. 
That there should be an extension of this form of in- 
surance would seem to us desirable. 
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Pensions 

In addition to voluntary accident relief, the U. S. 
Steel Corporation appropriated in January, 1911, a 
fund of $8,000,000 for pension purposes, which was 
combined with the fund of $4,000,000 which had been 
established in 1901 by Andrew Carnegie for the bene- 
fit of the employes of the Carnegie plants. The in- 
come from the aggregate amount is now being used 
for the. benefit of all employes of all the subsidiary 
companies of the corporation. The pension obliga- 
tions of those subsidiary companies, which had put 
into operation pension provisions prior to 1911, were 
assumed by and merged into the new fund. The rec- 
ord of operations of this fund for the year 1911 was 
as follows: 


Total number of pensioners Dec. 31, 1orr............. 1,606— 
Number of pensions granted during I911........ ‘eee 565— 
Total disbursements during 1911 ............... $348,480.37— 
Average pensions granted per month .. ......... $20.75— 
Average age of employes pensioned .......... .. 66 2/3 yrs. 
Average length of service of pensioners ......... 30 4/10 yrs. 


Sanitation and Welfare 


We have found that much attention has been given 
to the matter of sanitation in many of the mills. Pure 
drinking-water systems, sanitary lavatories, locker 
rooms, shower baths, and other like provisions are be- 
ing established in many of the plants. Not all have 
traveled as far nor as diligently along this line of im- 
provement as we think they might. Along the line 
of general welfare work, scattering efforts are being 
made in the way of providing places of recreation, 
such as club rooms, playgrounds and other agencies 
for the families of employes. District nursés have © 
been employed by some of the companies; safiitary — 
engineers by others. Specialists have been émployed — 
to investigate and report on all questions affecting so- 
cial welfare. An educational movement along these 
lines is now being inaugurated, and when that same 
energy and uniformity of practice that is character- 
istic of the safety department shall have been brought 
to bear upon the question of welfare, either directly 
or in cooperation with agencies already at work in the 
towns, much of permanent value can, and, we believe, 
will be accomplished. With the question of shorter 
hours of labor, is closely allied this one of providing 
means and places by and in which the leisure hours — 
gained may be profitably spent. It is not a question 
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for the Steel Corporation alone. Rather is it one to 
which society as a whole may well address itself. 
During the year 1911, the corporation expended $1,- 
250,000 for this general betterment work. 


Stock Distribution 

In the year 1903, a plan was inaugurated, under 
which shares of preferred stock were offered to all 
employes and which practice has continued yearly 
since. A premium of $5 per annum for five years is 
paid on each share of preferred stock purchased by 
employes under this plan. As of December 31, 1911, 
24,588 employes were stockholders under this plan; 
their aggregate holdings amounting to 102,245 shares 
of stock. In response to the 1912 circular concerning 
employes stock distribution, the following table shows 
the subscriptions therefore: 


Number of Number of 

Employes Shares of 
Subscribing Stock 
Employes receiving less than $800 a yr.....15,349 17,233 
Employes receiving $800 to $2,500 a yr..... 20,006 35,255 
Employes receiving over $2,500 a yr,....... 1,501 8,866 


While in the mills, we have made special point to 
ascertain from the workmen themselves their attitude 
toward this plan, and we have found most of them 
well informed as to its provisions. Many with whom 
we have talked were holders of one or more shares 
of stock. Our belief that the plan has encouraged 
thrift and stimulated the men to save was but strength- 
ened by the remark volunteered by several of the men 
with whom. we talked—that they “had never saved 
any money until they. began this way.” An impartial 
examination of all the facts presented in this report 
will show that much work has already been done by 
the U. S. Steel Corporation for the betterment of 
conditions under which their employes work and live. 

We believe that there is evidenced a widening sense 
of social responsibility; an increased willingness to 
accept the heavier burdens and obligations which have 
come with the development of modern industry. Yet, 
not less evident is the fact that there is necessity for 
still larger accomplishment in the future. Elsewhere 
in our report we have suggested some of the lines 
along which that should be wrought. It may not be 
amiss to say that the resolution passed by our fellow 
stockholders imposed a task upon this committee re- 
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quiring much labor, careful investigation, and con-— 


scientious consideration. To approach the questions 
raised by the article under discussion with fair and 
open minds; to ascertain and present the real facts; 
to search for the practical, rather than the theoretical ; 
to reach conclusions that should not be affected in any 
way by opinions gleaned from this or that possibly 
prejudiced source, whether of employer or employe— 
in that spirit have we endeavored to do the work en- 
trusted to us. To that high tribunal, that final court 
of appeal—public opinion—we submit our conclusions 


| and recommendations. The dissatisfaction and un- 


rest which plainly exist in the industrial world today 
will not be lessened or removed by a policy that limits 
itself to a fault-finding destructive line of action, but 
rather by one that will in tangible definite fashion 
recognize and follow that constructive and conserving 
leadership of which we believe there is evidence, 
both in the ranks of employers and employes. There 
may be those, perhaps, who will accuse us of unwar- 
ranted optimism in expressing the hope that the men 
who, in the manufacture of iron and steel have been 
so successful in that invention and application of won- 
derful mechanical appliances, who have won success 
in the administration of immense enterprises—that 
these same men will lead and achieve in the just solv- 
ing of the social and human problems that in this same 
industry press for answer. The publicity accorded 
by the Steel Corporation quarterly in its financial 
statements, and monthly in its tonnage statements, has 
placed it in this respect far in advance of other cor- 
porations, and by doing so, has gained for it the confi- 
dence and trust of the public. 

In conclusion, we respectfully recommend to the 
Board of Directors of the Steel Corporation that here- 
after, and at stated periods, a statement shall be sub- 
mitted to the stockholders dealing with the questions 
discussed in this report, so that correct and reliable 
information first hand, may be available as to the ad- 
vancement and betterments being effected in these 
equally vital and important fields of endeavor. 


Respectfully submitted, 


Stuyvesant Fish, 

Thomas DeWitt Cuyler, 

Darius Miller, 

Charles A. Painter, 

Charles L. Taylor, 
Committee of Stockholders. 


New York, N. Y., April 15, 1912. 
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SCIENTIFIC MANAGEMENT AND THE 
REDUCTION OF UNEMPLOYMENT' 


By H. S. Person? 


In scientific management are contained two fundamental 
ideas. The first is that management should analyze every 
phase or clement of the business so far as possible in accord- 
ance with the scientific method—the method which by re- 
search, investigation, experiment or otherwise secures all 
available data concerning each phase or element of the busi- 
ness—physical, physiological or psychological—and derives 
therefrom relatively stable and dependable facts on which to 
base plans and procedure. You who are not acquainted with 
conventional factory and office operations will be surprised 
how revolutionary an idea that is; to what extent business is 
permeated by the habit of tradition, imitation, speculation and 
taking things as they are or as they come. 

The second fundamental idea is that, these dependable facts 
once ascertained, plans for operation and operating controls 
shall be developed which are relatively precise in their inten- 
tions and expectations of results, because based upon a knowl- 
edge of conditions resulting from the preceding scientific an- 
alyses. This makes possible such a coordinating of the ener- 
gies embodied in brains, muscles, equipment and materials, as 
to secure the maximum product with the minimum effort, and 
with minimum waste of any one of these forms of energy; 
-and it makes possible also a better coordination of produc- 
tion with analyzed demand and on that account a diminu- 
tion of that social waste which results from mistaken pro- 
duction. 

In support of the first fundamental idea have been devel- 
oped such mechanisms, among others, as job analysis, time 
study, fatigue study and statistical analyses of all sorts; in 
support of the second fundamental idea such mechanisms, 
among others, as routing, order of work, instruction cards, 
inspection, functional foremanship, precise specifications for 
materials, and progress records. However, it is the funda- 
mental ideas rather than the mechanisms which all of us 
should.and so few of us do keep in mind. 


To what extent is this scientific procuring and analysis of 
data and the development of precise operating plans and con- 
trols possible in the conduct of an enterprise? This ques- 
tion leads to a distinction between administration and man- 
agement and to a further definition of management. % 


If you will have in mind the conventional organization of a 
business you will recall that it presents logically three fields 
of activitv; a field represented by the stockholders, directors, 
and president, in which is determined the purpose and the 
larger, far-reaching, governing policies of the enterprise; an- 
other field presented by the manager, superintendent, assist- 
ant superintendent and their assistants in which is determined 
the immediate operating policies and methods, and in which 
resides the immediate control of operations; and a third field 
in which is found the foremen and workers—those who actu- 
ally conduct the necessary operations. The general manager 
may be considered the individual who ties the first two fields 
together, and the foremen as the individuals who tie the sec- 
ond and third fields together. Field one let us designate by 
the term administration and field two by the term manage- 
ment. 

Now it is probably perfectly obvious to you that, while sta- 
tistical and similar methods of investigation and research 
may be utilized in solving the problems pertaining to the ad- 
ministrative field, it would nevertheless be incorrect to say 
that industry has developed any such thing as scientific admin- 
istration. Each year more decisions are being made on the 
basis of facts determined by a greater utilization of the sci- 
entific method, but nevertheless a large proportion of the 
decisions in this field are made as the result of intuition or 
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sound judgment or a wisdom which grows out of long ex- 
perience. 

On the other hand, in the field designated by this narrower 
application of the word management, it is possible to utilize 
to a high d the scientific method of determining facts, 
and to establish plans of operation and controls for opera- 
tion which have an astonishing precision in forecasting and 
securing results, and in securing these results with a minimum 
waste of time and of the elements which enter into produc- 
tion, and with a minimum of that waste which results from 
the absence of coordination between production and con- 
sumers’ demand. It is really in this narrower sense of the 
that the term scientific management should 

use 

We have now come to an understanding of the meaning of 
scientific management and of the distinction between admin- 
istration and management, which will make profitable an at- 
tempt to answer the question implied in the title of my talk: 
What may scientific management have to do with the reduc- 
tion of unemployment? 

I think I shall be expressing correctly the judgment of the 
more thoughtful management engineers when I make a gen- 
eral answer to the question as follows: While scientific man- 
agement alone cannot solve the problem of unemploy- 
ment, it can exert a profound influence in that direction, and 
particularly, it is a condition precedent to any substantial di- 
minution of unemployment. 

Scientific management alone cannot solve the problem, for 
the reason that unemployment is so largely a problem of ad- 
ministration. If you consider the nature of our social organ- 
ization for industrial purposes, the motives which inspire in- 
dustrial enterprise and the mental habits which enterprisers 
have developed in the industrial regime which characterizes 
our civilization, you will perceive that there is inevitable a 
certain amount of unemployment and the danger of a very 
considerable amount. We are organized to conduct industrial 
enterprises as a more or less speculative undertaking; posses- 
sors of administrative and managerial ability speculate in 
combining with that ability hired capital and labor, or posses- 
sors of capital speculate in combining with their capital hired 
administrative and managerial ability and labor. And just as 
ow buy material things when they think they need them. 
and refrain from buying when they see no profit in the turn- 
over, they also hire or discharge workers according to their 
judgments of the state of the market. We must not forget 
that while production is the creation of utilities for the satis- 
faction of human wants, and sounds like a very simple under- 
taking, it is in practice by no means simple. The total of hu- 
man wants is uncertain and must be estimated; the part any 
individual enterprise may take in their satisfaction is more 
uncertain and must be estimated; and the kinds and quanti- 
ties of the elements which must be combined by an enter- 
prise for creating the utilities which will satisfy the wants is 
uncertain. It is more or less of a s lation and both ma- 
terials and human energy suffer the risk of being or not being 
marketable to those who do the speculating. The dominating 
motive in industry is the making of profits, and the attitude 
of mind towards employment and unemployment is de- 
termined chiefly by that motive. 


It is a fact that for various reasons—modification of the 
protean by the service motive, an increasing spirit of 

umanitarianism, and perhaps particularly the pressure of the 
workers in collective action—the problem of unemployment is 
being considered more and more seriously by administra- 
tion. But I think we have lost our perspective if we fail 
to realize that the profits motive is still dominant, and enter- 
prise—manufacturing as well as merchandising—is chiefly a 
speculating activity. 

Perhaps if administrators had more time to give to ad- 
ministrative problems—the problems of the long look ahead 
and the wide look around, problems pertaining to the eco- 
nomic and the trade environment of the business itself—there 
might be more concerted action looking towards the reduction 
of unemployment. But most administrators feel that they 
do not have the time. They are too much absorbed in im- 
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mediate problems of the plant and late afternoon worries. 
That suggests one of the reasons why management engineers 
believe that scientific management is a condition precedent to 
any thoroughgoing attack on the unemployment problem in 
the plane of administration. 

For if our enterprises were betterdirganized and better 
managed, so that the ory, and operating departments 
were functioning more or less automatically in accordance 
with well-established administrative purposes and principles, 
administrative executives would then be able to do their 
work in accordance with the exception principle—a principle 
which leaves to the managerial force the responsibility for 
working plans and details, and to the administration force 
= responsibility for the exceptional detail and the governing 
policies. 

On the basis of such organization and management only is 
the administrative executive free to give proper attention to 
long-run policies and major problems—to such problems as 
unemployment in its administrative aspects. Such a basis of 
organization and management is assured only where there is 
superior management. /t is scientific management in the plant 
which gives freedom in the administrative field. 


ou know this to be so from your own experience. As 

lic employment officers you have had occasion to attempt 
to persuade executives of plants to adopt large policies which 
would promote your work of amelioration of unemployment, 
and you have found them too busy, too intent on details of 
management, to listen to your arguments sufficiently to be per- 
suaded; or if persuaded, too much held down by details to 
take action in accordance with the persuasion. Too few of 
them have the freedom for cooperation in your larger plans, 
because they have not the freedom from details of manage- 
ment, which exists only where there is scientific management. 


This indirect help of scientific management in freeing ad- 
ministrators to attack the problem of unemployment is not 
the only help it offers. Scientific management itself con- 
tributes directly to the reduction of unemployment. 


No matter what policies those ultimately ponsible for 
the conduct of enterprises may adopt, no matter what assist- 
ance the state may render through such service-as you repre- 
sent, the effective effort to reduce unemployment will be made 
in the individual shop or office, where policies are given con- 
crete expression. Directors may declare that their ideal is 
continuity of employment, but the extent to which the ideal 
is realized depends upon the effectiveness with which man- 
agerial executives, the planning room and the operating staff 
do their work. 


Most enterprises operate under competitive conditions in 
markets in which the demand fluctuates. Business has not 
learned how to free itself from those alternating conditions 
known as buyers’ and sellers’ markets; nor have many enter- 
prises learned how to free themselves from the seasonal de- 
mands which characterize the disposition of their output. 
Under such circumstances the taking on of workers in one 
year and the discharge of workers in another year, or the 
taking on of workers in one season and their discharge in 
another, is to some degree inevitable; and only the most sci- 
entific of managements is able to reduce these variations in 
employment to a minimum. The competitive enterprise which 
succeeds in reducing these variations to a minimum is the en- 
terprise which works out a balanced production of the various 
products according to seasonal demand; which establishes a 
schedule which coordinates the financing, producing and sell- 
ing of these products; which has such organization and 
methods of planning and operating control in its several de- 
partments as to maintain the schedule of coordinated financ- 
ing, production and selling; which as a result of exhaustive 
investigation and analysis has such command of the elements 
entering into its operations as to make possible the coordin- 
ations, schedules and controls I am enumerating; and, not 
least, which has such a policy of human relations and such 
a special handling of the personnel problem as to reduce to a 
— the variations in that particular element known as 
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In the degree to which an enterprise has such management 
may it hope to achieve continuity of employment. That kind 
of management is scientific management. ~ 

There is another aspect of unemployment to which ade- 
quate attention is not given. That is unemployment within 
employment. We newt, consider the unemployment prob- 
lem as concerned with the workers who are without jobs— 
not on payrolls. There is the equally serious problem,—per- 
haps more serious because more insidious, for it exists fre- 
quently when we believe we have no problem of unemploy- 
ment,—that of the workers who are on payroll, but are laid 
off part of the time; or who, if not formally laid off, do not 
have wage-producing work coming through to them. There 
is more of that than most people suspect, and it is deadly in 
its effects. The only approach to a solution of that problem is 
through the management which knows just how many work- 
ers it can provide with work, and has such control of its pro- 
cesses as to insure a steady flow of work—scientific manage- 
ment. 

We hear a great deal these days about unemployment in- 
surance—the setting aside of part of the profit of good years 
to insure an income to workers during bad years. me such 
institution is bound to come, for it is based upon the incon- 
trovertible theory that an industry must carry all who are in 
the long run essential to its existence—workers as well as 
owners of capital; upon the theory that a worker invests his 
life in an industry just as a capitalist invests his savings. 
Assuming that the problem of unemployment—for irregularity 
of income for the workers is an aspect of the problem—is to 
be attacked in that way, tell me, if you please, how any par- 
ticular enterprise, or any particular industry, is to carry the 
burden of unemployment insurance, if it is inefficiently con- 
ducted? The advocate of unemployment insurance is con- 
sciously or unconsciously an advocate of scientific manage- 
ment. 


I observe in your program for this meeting evidence that 
you are conscious that good technique in management is es- 
sential to your larger purposes. Your program of Wednes- 
day forenoon in particular is concerned with the technique of 
your work. You want to make every employment office a 
perfect machine. You realize that you may agree upon splen- 
did policies, but that you cannot make them effective without 
good technique in the conduct of your operations. Likewise 
with respect to industrial policies,—among them policies con- 
cerned with the solution of the problem of unemployment,— 
industrial society cannot achieve results without a basis of 
good operating technique. 

If I were to leave with you one thought it would be this: 
attempt to work yourselves out of a job. You will never be 
able to do it, for there is bound to be more or less unem- 
ployment, and your service is a splendid effort to relieve un- 
employment. Just now, confronted with the disorganization 
resulting from war, your problem is a gigantic one. But look 
ahead to the more settled conditions of peace; and resolve 
from this moment on to conduct a campaign of education for 
better management in every plant with which you have con- 
tact, so that unemployment and the necessity of your service 
of amelioration may be reduced to a minimum. | 


REVIEWS 
Personnel Administration: its principles and practice, 
by Ordway Tead and Henry C. Metcalf. (New York: 


McGraw-Hill Book Co. 1920. Pp. xii, 538.) 


This book is a concrete, constructive contribution to per- 
sonnel administration as a major function in management. 
Thete is a pleasing absence of forms and of insistence on 
definite detail. The authors’ formal definition of personnel 
administration shows how large in their estimation the pro- 
fession is: “Personnel administration is the direction and co- 
ordination of the human relations of any organization with 
a view to getting the maximum necessary production with a 
minimum of effort and friction, and with proper regard for 
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